Background abilities related to reading success in first grade by Nicholson, Alice
Boston University
OpenBU http://open.bu.edu
Theses & Dissertations Dissertations and Theses (pre-1964)
1957
Background abilities related to
reading success in first grade
https://hdl.handle.net/2144/27262
Boston University
B9STON UNIVERSITY 
SCHOOL OF EDUCATION 
Dissertation 
BACKGROUND ABILITIES RELATED TO READING SUCCESS 
IN FIRST GRADE 
Submitted by 
Alice Nicholson 
(B.S. in Ed., Boston University, 1935) 
(Ed.M., Boston University, 1955) 
In Partial Fulfillment of the Requirements 
for the Degree of Doctor of Education 
1957 
.First Reader: 
Second Reader: 
Third Reader: 
TABLE OF C~NTENTS 
CHAPTER PAGE 
INTRODUCTIQN • . ~ ••.•..•. • . . • • . • . . . . . . . . . . . . . . . . . • . . . . • . • • . • . • • . xi 
I. THE ~R~B~M . ••.•.••......•.....••.• ·~. . • • . . . . • . • . • . . • . . . . 1 
Statement of the Problem. • • • • . • • • . . • . . . • • • . • • . • . . . • • . . l 
Il)lportance of the Study. • • • . • • . • • . • . • . .. • • • . • • . • • . . • • • . 2 
Definitions of Terms Used. •........................... 4 
Limitations of the Study............................... 4 
II. REVIEW-0F RELATED LITERATURE............................ 5 
Research in Relation to Lfotter Knowledges............. 5 
Opposition to the teaching of letter names and 
sounds . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . 5 
Perception and letters.. . • . • . • • • • . • . . • . • • • • • • • • • . • • . · 8 
Letter knowledges and older children................ 14 
Letter knowledges and the young child............... 15 
Evidence of the values of letter knowledges......... 20 
The teaching of letters. • . • • . • • • . • . • • • . • . • . • • . • . • • • • 24 
Auditory Discri~ination............................... 29 
The Learning Rate. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 33 
Mental Age. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 35 
Chronological Age . ................ : . . . . . . . . . . . . . . . . . . . 39 
Sex as a Factor in Beginning Reading.................. 44 
-iii-
CHAPTER PAGE 
III. TEST DESCRIPTION. • • . • • • • • • . • . • . • • . . • • • • . . • • . • • • • • • • . • • . • . 49 
The Boston University Letter Knowledge Test ••...••••••• 50 
Murphy-Purrell Diagnostic Reading Readiness Test .•••... 58 
Otis Quick-Scoring Mental Ability Tests: New Edition, 
Alpha As. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 59 
California Short-Form Test of Mental Maturity ••.•••••.. 61 
IV. PROCEDURE OF THE STUDY. • . • • • . • • • • • • . . • • • • • • . • • • • • • • • . • • • . 63 
Selection and Size of the Population •••..••.•••••.••... 63 
Teacher Preparation. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 64 
Testing Program........................................ 64 
Scoring of the Tests . ............. , . . . . . . . . . . . . . . . . . . . . 65 
Checking and Recording of Data •.••.•.••.••••••.••••.••. 66 
V. ANAI..YSIS OF DATA ••...••..•.•.•.......•••••••.••..•.••••.. 67 
Central Tendency and Variability ..•.••••..••.•..•..•... 69 
Statistical description of the population •..•••.•.•.• 69 
Results of background abilities subtests •••••••••..•. 72 
A comparison of the background abilities of boys and 
girls as indicated by the various test results •.•.. 97 
Quartile Breakdowns on the Total Group .•.•..•.•••.•••.. 125 
Chronological age quartiles ••••...•.•.•.•••.•..•.••.. 125 
Mental age quartiles.. • • • • • • • • • . . • • . . . . • • . • . . • . • . • . • . 129 
Learning rate quartiles. . • • • • . • • . • • • . • . . • • . • • . • . • . . . . 133 
Subtest Scores of Boys and Girls in Quartiles ••••••••.• 137 
Scores of boys and girls in chronological .age quar-
tiles .............................................. 137 
iv 
CHAPTER PAGE 
Scores of boys and girls in menta~ age quartiles ••••• 141 
Order of bifficulty .••• ~·······: ••.•••••.•..•.••.•••••. 145 
Matching capital letters directly •.•••••••••••.•••••. 145 
Matching lower-case letters directly •••••••••.•..• , •• ~. 146 
Identifying capitals shown.!•·•·••••·••!•••••••••·•·· 146 
Identification of capitals named .•••..•••••• ,, •••• , •. 146 
Identification of lower-c~se letters n~med •.••.••••.• 146 
Letters written from dictation ..•.•••..••• , ••.•••••• Lt 147 
Naming c~pitals (individual test) . , , ..... , .. ! •••••••• 147 
Naming lower-case letters (iQ.divigual t;es t) ... , ..... , . 147 
Giving sounds of capitals ( i!fdi'vidual t;:est) •....•.••• , 147 
Giving sounds of lower-case letters (i~diviqu~l ~est) 148 
Reliability of the Subtests of the Boston University 
Letter Knowledge Tests •••••.•.•.•...• , •.•••••. ., .... ,... 148 
VI. SUMMARY .AND CONCLUSIONS •..••••.••.••••• , •.••.•.• , "'. • • .. • . . . 150 
S UIIDllary • • • • • • . • • • • • • • • • • • • • • • • • • . • • • • • . • • . • • • . • • • . . • . • ~ 15 0 
Population ........................................... 151 
Letter knowledges of the entire group •.•.••.••••. ~··· 151 
Comparisons of boys and girls on the various suqtests 152 
Quartile breakdowns on the total group according to 
chronological age ••.••••.••••.•• , ..••••• , • • . • • . • . .. . 153 
Quartile breakdowns on the total grqup acco~ding to 
mental age .. q • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • .. • • 153 
Quartile breakdowns on the total group according to 
learning rate .................... , ................... 154 
v 
vi 
CHAPTER PAGE 
I' Quartile breakdowns on boys and girls according to 
chronological age . ............................... . 155 
Quartile breakdowns on boys and gi~ls according to 
mental age. 155 
Cone 1 us ions ..•.....•....•....•..•...•.•..... 156 
Suggestions for Further Research •.•.•.•.•.•• 159 
BIBLIOGRAPHY .••••. .............................................. 160 
.APPENDIX. o •••••••••••••••••••••••••••••••••••••••••••••••••••• 168 
LIST OF TABLES 
TABLE PAGE 
I. Tests Included in the Testing Program............... 50 
II. Intercorrelations of T~st Sections as Reported in 
Manual. . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 61 
III. Number of Classes and Pupils in the Four Communities 64 
IV. Central Tendency and Variability of Chronological 
Ages of 2188 First G~,~de Children................. 70 
V. Central Tendency and Variability of Mental Ages of 
2188 First Grade Children .• ·••.•..•.••••.•..•••••.• 71 
VI. Central Tendency and Vtqriability of Intelligence 
Quotients of 2188 Fir~t Grade Children •.•••••.••.• 72 
VII. Distribution of Scores .mf· 2188 Pupils on Matching 
Capitals .... ~······································ 73 
VIII. Distribution of Score~. of 2186 Pupils on Matching 
Lower-Case Letters. . . . . . . ... . . . . . . . . . . . . . . . . • . . . . . . 7 5 
IX. Distribution of Scores of 2183 Pupils on Identify-
ing Capitals Shown................................ 76 
X. Distribution of Scores .o·f 2114 Pupils on Identify-
ing Lower-Case Lette~s Shown ..•.••••••.•••••••••.. 78 
. 
XI. Distribution of Scores of 2181 Pupils on Identify-
ing Capitals Named •.• -.. • . . . • . • • • • • • • • • . • • • • • • • • • . . 80 
XII. Distribution of Scores of 2184 Pupils on Identify-
ing Lower-Case Letters. Named...................... 81 
-vii-
TABLE PAGE 
XIII. Distribution of Scores of 2187 Pupils on Writing 
Own. First lfcime .........•.......................... 82 
XIV. Distribution of Scores of 2184 Pupils on Writing 
Letters from Dictation............................ 83 
XV. Distribution of Scores of 2184 Pupils on Naming 
Capitals (Individual Test) ••.••••••.•...•.••.•.••. 84 
XVI. Distribution of Scores of 2184 Pupi~s on Naming 
Lower-Case Letters (Individual Test) •••.••••.•.•.. 86 
XVII. Distribution of Scores of 2170 PupiTs on Giving 
Sounds of Capitals (Individual Test) .••...•.••.••. 87 
XVIII. Distribution of Scores of 2170 Pupils on Giving 
Sounds of Lower-Case Letters (Individual Test) ••.. 89 
XIX. Distribution of Scores of 2120 Pupils on Visual 
Memory for Words ....... a • • • • • • • • • • • • • • • • • • • • • • • • • • 90 
XX. Distribution of Scores of 2181 Pupils on Auditory 
Test .............................................. 91 
XXI. Distribution of Scores of 2174 Pupils on Learning 
Rate Test.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 92 
XXII. S·unnnary Table <;>f Central Tendency and Variability of 
Raw Scores on Subtests of Boston University Letter 
Knowledge Tests and Murphy-Durrell Diagnostic 
Reading Readiness Test ..•..•••••.••••.••••. -. • • • • . . 93 
XXIII. Sunnnary Table of Letter Knowledges Including Medians, 
Q's, and Per Cent of Pupils Who Scored 20 or More 
Letters Correct................................... 95 
v;i.ii 
TABLE PAGE 
XXIV. Distribution by Chronological Age of 1164 Boys and 
1024 Girls . .......... : ... ; ... : .................• ; . 97 
XXV. Distribution by Mental Age of 1164 Boys and 1024 
Girls . ................. : .. ; .. :. : ....•..... :. . . . . . . .98 
XXVI: Distribution by Intelligence Quotients of 1164 Boys 
and 1024 Girls .. .............. :. . . . . . . . . . . . . . . . . . . 99 
XXVII. Distribution of Scores of 1164 Boys and 1024 Girls 
on Matching Capitals •••.•••.•..•.••••••• ;......... 100 
XXVIII. Distribution of Scores of 1162 Boys, and 1024 Girls 
on Matching Lower-Case Letters ••••...•••••••••.• ~. 102 
XXIX. Distribution of Scores of 1161 Boys and 1022 Girls 
on Identifying Capitals Shown .••••••.•••...••••.•. 104 
XXX. Distribution of Scores of 1123 Boys and 991 Girls on 
Identifying Lower-Case Letters Shown •••••.••••.• :. 106 
XXXI. Distribution of Scores of 1159 Boys and 1022 Girls 
on Identifying Capitals Named •••••••••••••.•••••. ~ 108, 
XXXII. Distribution of Scores of 1162 Boys and 1022 Girls 
on Identifying Lower-Case Letters·Named •.••.••••.. 110 
XXXIII. Distribution of Scores of 1164 Boys and 1023 Girls 
on Writing of Own First Name •..•.••.••.••••.•••..• 111 
XXXIV. Distribution of Scores of.ll62 Boys and 1022 Girls 
on Writing Letters . .......................... ~ . . . . 112 
XXXV. Distribution of Scores of 1161 Boys and 1023 Girls 
on Naming Capitals (Individual Test) •••••••.••.•.• 114 
ix 
I 
TABLE 
XXXVI. 
XXXVII. 
PAGE 
Distribution of Scores of 1161 ~oys and 1023 Girls 
on Naming Lower-Case Letters ~Individual Test) ..•. 116 
Distribution of Scores of 1153 Boys and 1014 Girls 
on Giving Sounds of Capitals (Individual Test) •••. 118 
XXXVIII. Distribution of Scores of 1154 Boys and 1016 Girls 
on Giving Sounds of Lower-Cape Lett~rs (Individual 
Test). . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . 120 
XXXIX. Distribution of Scores of 1128 Boys and 992 Girls 
on Visual Memory for Words ..•••••.••••••.•••• _. • . . • 122 
' 
XL. Distribution of Scores of 1160 Boys and 1021 Girls 
on Auditory Test ..•• o ••••.•.••.••. o. o •••••. o. o ••.. 123 
XLI. Distribution of Scores of 1158 Boys and 1916 Girls 
. on Learning Rate. . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . 124 
XLII. Distribution of Scores by Chronological Age Quar-
tiles Reported in Medians and Q's·o•o·•··•········ 126 
XLIII. Distribution of Scores by Mental Age Quartiles Re-
ported in Medians and Q's •••• o•••········o•••····· 130 
XLIV. Distribution of Scores by Learning Rate Quartil~s 
Reported in Medians and Q' s. • • • • • • • • • • . • • • • • • • . • • . 134· 
XLV. Distribution of Scores of Boys and Girls by Chrono-
' 
logical Age Quartiles Reported in Medians and Q's. 13~ 
XLVI. Distribution of Scores of Boys and Girls by Mental 
I 
Age Quartiles Reported in Medians and Q's ••..•••.•. l42 
X 
INTR0~~~TION 
Volumes have been written in the last three and one-half decades 
on the reading process and on the various physical, social, psychologi-
cal~ emotional, and experiential factors involved, or thought to be in-
volved. The complexity of the process continues to defy even the most 
astute and conscientious investigators. 
The teaching of reading has undergone many changes, particularly 
during the pe~iod of the development of modern research techniques. 
Numerous contributions to the literature have been made by the research 
in child growth and development, using, as it has, the findings of 
workers in the fields of psychiatry, biology, anthropo·logy, sociology, 
medicine, and psychology. 
Prior to this period of investigation, method operated almost 
alone. New methods were developed as the result of dissatisfaction with 
r• the one or ones in use at the time. ~ny ·of these new methods were 
hardly more than ideas, theories stated by the author at the beginning of 
a text which was filled with adult concepts, written in adult language, 
anu flavored with morals and politics. The procession of new methods in 
the teaching of reading started very slowly. The alphabet method pre-
vailed here in America from the early day~ of the Colonists through the 
introuuction of the word method which was first proposed by Comenius in 
1657 but did not recei~e recognition until about the middle of the nine-
teenth century. The methods and materials which appeared after that time 
show that emphasis was placed variously, but not necessarily successively 
on word methods, phonic methods, silent reading, see-and-say, and a com-
bination of two or all methods. 
At the present time neither the findings of research, when thor-
oughly understood by teachers and incorporated in the materials which 
they have available, nor an old method revived in the public press and 
guaranteed to be successful with all children, has met the needs. 
Fortunately, research is continuing unabated, each researcher 
hoping to turn up at least a small fragment of information which may be 
useful. It is from some of these fragments that better understanding of 
the reading process, in at least one of its factors, may be gained. 
That reading instruction has improved generally is evident in many 
investigations. ·one of the more recent reports,. made in 1956, is that of 
Miller and Lanton, 1 who gave the same standardized tests in 1932 and 
again in 1952 to the same grades of the same schools in Evanston, Illi-
nois. They found that the children at the primary, intermediate, and 
junior high school levels attending these schools in 1952 read with more 
comprehension and with better understanding of word meaning than did 
their counterparts, the children who were enrolled in the same grades and 
schools more than two decades ago. 
The public schools are charged with the responsibility of meeting 
the needs of all the children of all the people. These children enter 
the schools with wide ranges of experiences and abilities, many ·of which 
1
vera V. Miller and Wendell C. Lanton, 11Reading Achievement of 
School Children--Then and Now, 11 Elementary English, 33:91-97, February, 
1956. 
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are now kn0wn to be necessary to reading readiness~. These background 
abilities have been developing in different children at different rates 
throughout their preschool years. Many of them are now clearly identi-
fiable and measurable. In some children certain of these.background 
abilities are found to be not only inadequate, but possibly·lacking en-
tirely~ for example, a child of six and one-half years of age with a 
mental age of eight years may not have adequate aud~tory perception 
though he is normal in every other respect 1 including having normal au~i­
tory acuity. The first responsibility of the school in this case would 
be that of helping him to develop auditory perceptiun.of sounds in.words. 
This can be done with most ch'ildren. 
Other factors, most ofwhich are known to affect reading progress, 
are: visual discrimination ~f word elements which develops from curios-
ity about symbols., words., pictures, and books and from a visual and kin-
esthetic interest in letters; language development which includes the 
concepts used in basal readers; good enunciation and pronunciation; abil-
ity to. listen; and ability to do quiet work. 
The importance of knowledge of individual letter names and sounds 
to the beginning reader is and has been a controversial issue among those 
few who make mention of it in the literature. Letter knowledges are 
readily measurable. 
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CHAPTER I 
THE PROBLEM 
Words are made up of fifty-two com~le~ symbols,. ~r letters. A 
~hild learning to read is confrontedwith groups of.these complex symbols 
Reading," taught by whatever method, presents to the child some, and even-
tually all, of these fifty-two symbols in a series o~ different patterns. 
ijowever, the importance of the individual symbol has been ignored by most 
researchers who have worked from the premise that words, phrases, and 
sometimes sentences are perceived as "wholes." A few students of the 
reading process have investigated the importance ~f the individual symbol 
when the "whole" method has fail.ed to serve. No comprehensive study has 
shown the extent to which first grade children become familiar with 
letters before they enter school or the relationships that kn0wledge of 
these symbols may bear to success in word identification and to certain 
other variables in the backgrounds of first grade entrants. 
Statement of the Problem 
The purpose of this study was to make an extensive and precise in-
ventory of certain perceptual, auditory, and kinesthetic abilities in re-
lation to letters and words, to learn the retention capacities for sight 
words; and to relate these abilities to· chronological age, mental age, 
and sex of first grade entrants. 
Specifically, the investigation was concerned with: 
1. The abilities of first grade entrants 
2 
a. To match capital and lower-case letters rlirectly 
b. To identify capital and lower-case letters following a 
flash stimulus 
c. To identify capital and lower-case le~ters following the 
hearing of the name of the letter 
d. To write the twenty-six lett~rs, either in capital or lower-
case form 
e. To write own first name 
f. To give the names of capital and lower-case letters 
g. To give the sounds of capital and lower-case letters 
h. To identify sounds in words 
i. To identify words from a flash stimulus 
I.J 
j. To learn and to retain learning of sight words •. 
2 .• T.he reLationships of t_he various letter knowledges with 
a. mental age 
b. chronological age 
c. learning rate 
d. sex differences. 
Importance of the Study 
One factor, the individual letter symbol, has.received little at-
tention by research since its importance to the beginning reader was 
deemed nil at the height of the look-and-say method which was used ex-
c.lusively by some in the early 1930's. With the exception of the work of 
1 Wilson, Fleming, and others at the Horace Mann School in New Y~rk from 
1932 to 1936, no comprehensive ~esearch on the letter knowledges of the 
beginning reader had been done until 1954 when the work of Boynton, and 
2 
others was reported at Boston University. lloth researches revealed that 
knowledge of letters helped the beginning reader. Though many writers 
have observed that children should be well-acquainted with the letters, 
there are also many whose observations deny that letter knowledges have 
any values. A review of this literature will be found in Chapter II. 
Are children interested in letters before they come to school? 
How well db they know letters before they start to learn to read? Are 
letters like old friends whom they know, like, and .can use as clues when 
they meet them in wordsq Does knowing letters impede visual memory for 
words? Are letter knowledges the property of orily the bright child, the 
older child, the girls·, the boys? This study purports to answer these 
questions and to establish relationships between knowledge of symbols 
and other factors, such as mental age, chronological age, and learning 
rate. The study was more detailed than those previously made. It added 
and combined tertain measures previously devised and used these composite 
measures with a large population. 
1Frank T. Wilson and Cecile W. Fleming, "Symbols· Scales for Use 
in lleginning Rea.ding," Journal of Psychology, 8:99-114, 1939. 
2Katherine F. Boynton,~ al., "Differences in Reading Background 
Brought to First Grade," (unpublished Master'.s thesis, Boston University, 
School of Education, 1954). 
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Definitions of Terms Used 
Auditory discrimination means the ability to hear likenesses and 
differences in the sounds of words. 
Visual discrimination means the ability to see similarities and 
differences in words and letters. 
Learning rate means the number of words a child can retain and 
identify correctly after a given period has elapsed following a pre-
scribed lesson the aim of which is to teach sight vocabulary. 
Visual memory, in this study, refers to the ability to retain a 
mental image of a symbol or a word long enough to be able to find it 
among a set of distracters. 
Limitations of the Study 
The aim of this investigation was to measure and study certain 
background abilities of first grade entrants. It was concerned, there-
fore, only with the study of measurements made during the first weeks of 
the school year. 
The subjects studied represent entire classes, groups which the 
average public school teacher of first grade meets at the opening of 
school. No subjects were omitted for any reason other than in cases 
where one complete test in the battery had been missed. 
The study was limited geographically in that its subjects come 
from four communities, all within twenty miles of a metropolitan city. 
4 
CHAPTER II 
REVIEW OF RELATED LITERATURE 
Beginning readers, their capacities, their problems, and the 
methods used with them have been the subject bf extensive investigation. 
~he fact that many school difficulties, school £ailures, emotional prob-
lems, and personality defects have been traced to early setbacks in 
learning to read has placed an even greater burden on those charged with 
guiding children in the early stages of the process. 
This study is concerned with certain factors of the prereading 
backgrounds of first grade entrants--factors the importance of which are 
controversial issues among many. 
Research in Relation to Letter Knowledges 
Following the first revolt from the rigid ABC method over a hun-
dred years ago, the teaching of letter names gradually diminished to the 
point of practical extinction with the see-and-say method. Throughout 
the history of the teaching of reading, however, the values of knowing 
letter-names and sounds and the when and the how of teaching them has 
been under discussion. 
Opposition to the teaching of letter names and sounds. Evidence 
that justifiably vehement reaction to nonfunctional teaching of the ABC's 
is currently in the literature is found in a comment made in 1955 by 
1 Betts under the caption, "How to Confuse Children," and reads, "Drill 
the child on the rote memorization of the alphabet before he goes to 
school. If this practice doesn't confuse him it may give him the idea 
that reading is the memorization of letters." 
Rejecting the idea that children need to learn 1'their letters" 
prior to beginning reading, Dorris2 recalls the importance formerly.at-
tached to such learnings and is emphatic in her belief that such know!-
edge has no relationship to beginning reading. She believes that inci-
dental experience during the first grade will enable children to pick up 
the names of letters gradually. 
Criticism of certain methods of teaching the sounds of letters is 
also to be found in the literature. Two somewhat recent e~amP.les ?Xe 
those of Smith3 and Cordts. 4 The former describes a ten-year-old girl's 
struggle with the word "bat." Her efforts produced "buh-at" several 
times and finally she had to be told how to pronounce the word. The 
writer added, "Learning the sound of a letter as a syllable prevented 
her phonics from functioning." The latter writer notes that, "Letters 
are seen and not heard," and criticizes the teaching of children that 
1Emmett A. Betts, "What About "Phonics?" Education, 75:547-559_, 
May, 1955. 
2May Lee Dorris, ''What Should We Expect of Our Kindergartens?" 
Education, 73:362-368, February, 1954. 
3Nila Blanton Smith, ''Phonics, Then and Now, 11 Education, 7 5: 560-
565, May, 1955.-
4.Anna D. Cordts, ''Functional Phonetics," Education, 75:566-570, 
May, 1955. 
6 
"big, bat, box, and baby" all begin with. the same letter, since the ini-
tial consonant cannot be heard without the vowel that follows it. She 
maintains that "the ear hears a different beginning in each of these 
words." 
Advocating the use of the experience chart or the "purposeful" 
method of getting needed ideas, facts, and fun from printed pages~ and 
the teaching of skills in their natural habitat--the content fields--
Harding,1 in 1951, excoriates the rrpart" methc:?ds; namely, the alphabetic, 
the phonetic, the alphabetic-phonetic, and the linguistic, on the basis 
that they have been used mechanically. He claims that they have been 
?Seq in such a manner that the child has been taught to read as if read-
ing were for its own sake with the _meaning in the wox:ds, and "the child 
were a passive pawn, with no drives, interests or purposes of his own." 
"Clang association" is the technical term for the soundin~ method 
2 described by Hildreth. By this process the reader is enabled to hear or 
pronounce words naturally; thus he can recall a word from sight-sound 
associations or from partial sounding clues. Her attitude uoward the 
teaching of separate letter sounds to beginning readers is to be found 
here. 
It is a meaningless, discouraging task for beginners and slow 
learners to start with separate letter sounds. Furthermore, most 
beginners are too young to make generalizations required in the 
full use of the sounding 'trick' in reading. 
1Lowry W. Harding, 11Assumptions Underlying Methods of Beginning 
Reading,'' Educational Administration and Supervision, 37:25-37, January, 
1951. 
2Gertrude H. Hildreth, "The Role of Pronouncing and Sounding in 
Learning to Read," Elementary School Journal, 55:141-147, November, 1954. 
7 
A further comment: 
Time and again the child who cannot seem to see a word as a 
whole and to recognize it as a familiar speech unit is one who 
has been drilled to respond to ·parts., the abc's, or phonic 
elements.l 
Nor does Hildreth believe that the problems have been resolved: 
!n spite of innumerable research studies in reading we still 
know relatively little about how much practice is needed; the 
special difficulties presented by various words in English, the 
way children attack unfamiliar words in reading, and the best ways 
of helping them with word difficulties. Here is a fertile field 
for further research.2 
Perception and letters. Recognizing the evidence in research in 
3 
support of the Gestalt theory of the perception of wholes, Yoakam re-
marks: 
Words are commonly recognized as wholes by their general con-
figuration or pattern. Different elements contribute to the 
general pattern which the word presents to the reader. When the 
reader fails to recognize a word, he must stop and analyze it. 
Visual analysis reveals peculiarities of size and form. These 
peculiarities give clues as to the identity of the words. Famil-
iar visual elements are fused or blended into a whole, and the 
word is then pronounced and recognized. Later phonetic symbols 
are identified and used as clues to the recognition of words) and 
finally the trained reader commonly uses syllabic analysis in 
breaking down and fusing parts in order to pronounce and recognize 
a word. 
The Gestalt theory that perception of the crude whole precedes 
differentiation of details may be implied by Rarris4 when he observes 
1Hlldreth, ~· cit. 
2Ibid. 
3Gerald A. Yoakam, Basal Reading Instruction (New York: McGraw-
Hill Book Company, Inc., 1955), p. 49. 
4Albert J. Harris, How 12 Increase Reading Ability (New York: 
Longmans, Green and Company, 1947), p. 29. 
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that, "Many young children pay attention only to the main characteristics 
of visual stimuli--the size, sha'pe, and colo:t"--and ignore the details." 
1 In complete disagreement with ~Jte gestaltists is Wilson, who 
says: 
No research has yet shown that words are characteristically 
perceived to be wholes by children who are beginning to read words 
or that best or even satisfactory progress is made. by having chil-
dren thus try to treat words. There has been convincing evidence 
that to have children deliberately break words up into sequences 
of letters or groups of letters, as a method of learning to read· 
words is wasteful and develops p~9r reading skill. It is going 
to the other extreme, however, to argue that we should teach be-
ginning reading by giving no attention at all to letters or syl-
. -lables. 
2 Wilson and Burke, in one of the reports on a four-year reading 
readiness study carried out at the Horace Mann School starting in 1933, 
further the stand for letter knowledges by remarking that '~ords are 
words because of the letters in them, not because of the 'general con-
figuration,'. II 
To learn more of what research has to say of the deve~opment of 
discrimination, it may be well to note a discussi~n of the performances 
on the Seguin Form Board in the Merrill-Palmer Scale as reported by 
3 S~utsman. She notes that older children know more about form and that 
at five ~ears errors in returning the blocks to their proper recesses 
1Frank T. Wilson, "Early Achievement in Reading," Elementary 
School Journal, 42:609-615, November, 1940. 
2Frank T. Wilson and Agnes Burke, ''Reading Readiness in a Pro-
gressive School," Teac:hers College Record,,38:565-580, 1937. 
3Rache1 Stutsman, Guide for Administering the Merrill-Palmer Scale 
of Mental Tests (Yonkers-on-Hu~son, New York.: World Book C0mpany, 1948), 
p. 192. 
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are.due to inattention and haste. She also nbtes that the errors at this 
age are not many and that the. child ·o.f five makes most of hip judgments 
visually, without actually fitting the piece to the wrong hole. 
According to the norms of the Terman-Merrill Revision of the Stan-
ford-Binet Intelligence Test, the average child of four years of age can 
discriminate eight geometric forms. 1 At four years and six months the 
average child can indicate pictorial Jikenesses and differences making 
2 
at least three correct responses. 
3 Hester believes that in evaluating visual disc~imination four 
rlistinct stages can be observed. The first stage is that of distinguish-
ing between concrete objects such as a cat from a dog. Most children of 
school age are well past this stage. The second stage is discrimination 
of forms in pictures, or semiconcrete objects such as a picture of a dog 
from a picture of a cat. Test items at this level may include a row of 
pictures of kittens and one picture of a squirrel. Some few beginners 
may not be able to find the squirrel. The next stage involves the abil-
ity to see likenesses and differences in semiabstract figures such as 
geometric forms. This stage is represented in readiness materials when 
the child is asked to find a square just like the first square from a 
row of geometric forms. The fourth stage calls for the highest form of 
differentiation, that of the discrimination of word forms. Practice with 
1Lewis M. Terman and Maud A. Merrill, Measuring Intelligence 
(Boston:. Houghton Mifflin Company, 1937), p. 212. · 
2Ibid., p. 214. 
3Kathleen B. Hester~ Teaching Every Child to Read (New York: 
Harper Brothers, Publishers, 1955), p. 56. 
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specific word forms is necessary in order that the child achieve this 
highest level. This author deplores the fact that many commercial read-
ing readiness programs and many teachers omit this most important step. 
1 McKee feels that it is unfortunate that the majority of exercises 
in visual discrimination to be found.in most courses of study center the 
child's attenti9n on large objects rather than upon distinguishing be-
tween forms of printed words, parts of words,. and letters. For those 
whose discriminatory power is retarded, however, practice with large 
forms should be given. 
2 Yoakam makes a similar observation when he says, 11Exercises on 
the disc~imination of figures of various kinds will not necessarily en-
able •children to discriminate among words and letters •11 Also obj.ecting 
to the omission of practice with the symbols in words is Wilson3 who, in 
a general criticism of reading readiness programs, says the following: 
., . . abilities to see details of pictures, to carry out com-
plicated directions, to recognize rhymes, to remember sentences, 
or to do other acts unrelated to.the real reading process either 
are not to be turned to this new performance or are signs of other 
powers which will produce reading skill. This point of view ap-
parently disregards the fact that reading ability demands ability 
to perceive the symbols making up the words and that the early 
stages of this mastery (represented, for example, in learning the 
forms and the names of the letters in situations where reading 
progress is under way, such as 'reading' an alphabet book or putting 
names on pictures,<and the like) are some of the simpler beginnings 
of the reading process itself and not a vague 'readiness' of powers 
to be transformed to new skills. 
1Paul McKee, The Teaching of ~eading in the Elementary School 
(Boston~ Houghton Mifflin Company~ 1948), p. 147. 
2Yoakam, ££·cit., p. 117. 
3wnson, .QE.. cit. 
11 
The status of visual perception in forty male reading disability 
ca~es at the Clinical Sehool of the University of California at Los 
Angeles was investigated by Coleman. 1 Measures of the intelligence of 
the subjects, who ranged in age from eight to forty-~ix, were obtained by 
the use of the Stanford-Binet, the Wechsler Intelligence Scale for Chil-
dren"' or the Wechsler-Bellevue.. In order to find the perceptual-
intellective lag index scores on the nonverbal part of the Alpha Test of 
the Otis Quick-Scoring Mental Ability Tests were compared with the meas-
ures of general ~ntelligence, By these means the eight-year-olds were 
found to be retarded ten or more months in perceptual development. The 
retardation tended to be cumulative with age. 
Throughout the literature there runs one theme concerning percep-
tion: words, phrases, and sometimes sentences are perceived in one fix-
ation by the mature, rapid reader and it is not ·until he meets an un-
familiar word that he pays attention to its parts., Hildreth2 notes that 
when the material is difficult and many of the convenient clues are miss-
ing, the reader must resort to minute phonetic or visual analys.is in 
order to solve the puzzle. 
Following a discussion of some of the early investigators into the 
question of perception and unalterably opposed to the slavish teaching of 
1James C. Coleman, "Perceptual Retardation in Reading Disability 
Cases," Journal of Educational Psychology, 44:497-503, December, 1953. 
2Gertrude Hildreth, Learning the Three R's (Minneapolis: Educa-
tional Publishers, Inc., 1947), p. 135. 
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1 the ABC's per se, Huey observes: 
Even in the more pronounced cases of letter consciousness, how-
ever, it is perfectly certain that words are not perceived by a 
successive recognition of letter after letter, or .even .. by any. 
simultaneous recognition of all the letters as such. By whatever 
cues the recognition may be set off, it is certainly a.recognition 
of word-wholes, except when even these recognition units are sub-
sumed under the recognition of a still larger unit. The only ques-
tion is as to what parts are especially operative as cues in set-
ting off this recognition., 
2 But later Huey comments that, '~ith ~ery familiar words, the. 
letter recognitions are checked in their incipiency. With new words~ 
the_ recognition of certain letters may quite complete itself befor-e the 
whole word is known.'' 
Another study, an early. one, is that of cues used by children in 
3 learning to recognize words,done by Meek in 19.28. This experimenter,.· 
working with four·, five, and six-year-old children, found that,, "The 
children did, deliberately or accidentally, hit upon certain letters or 
groups of letters for means of identification of words~" 
More recently, Goins4 investigated certain visual perception abil-
. 
ities of first grade entrants using a battery of picture and geometric 
design tests. She made comparisons of the scores obtained on these tests 
1Edmund Burke Huey, The Psychology and Pedagogy of Reading {New 
York: The Macmillan Company, 1908), p. 111. 
2Ibid., p. 113. 
3Lois H. Meek, ! Study of Learning and Retention in Young Children 
(Teachers College Contributions to Education, No. 164. New York: 
Teachers College, Columbia University~ 1925), p. 25. 
4Jean T. Goins, "Visual Perceptual Abilities and Tachistoscopic 
Training Related to Reading Progress" (unpublished Doctor of Philosophy 
thesis, University of Chicago, Department of Education, 1953). 
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with rsading aGhievement scores qnd made the following statement: 
~ased on the evidence of the present study a theory of the nature 
of visual perception in reading i~ postulated thus: efficient read-
ing involves ability not only to hold in mind the 'w~oleness' of a 
word, phrase or sentence, that is, to perceive its larger relation-
ships both mechanically and ideationally but also to attend to in-
dividual words, and at times, to parts of words. Perceiving in a 
general way the 'whole' but at the same time not discriminating 
clearly among its component elements (letter, words, phrases), may 
cause as much difficulty in reading as concentrated attention on 
word analysis and word calling. 
Recognizing that perception of the whole precedes perception of 
the parts, that the skillful reader seemingly ignores the parts of words 
and even of phrases, and that reading is a thought-getting process, not 
an analysis of the.symbols, what happens to the beginning. reader who can-
not recognize the word and can make no associatiun with any of its parts? 
Letter knowledges and older children. Followi~g an investigation 
1 
made by Sheldon and Hatch of forty good and fatty-one poor readers in 
second grade, the investigators reported th~t outstand~ng weaknesses in 
the poor group were inability to give names.and sound.s qf lette~s .and in-
ability to blend sounds •. Of the high achievement group~ almost 78 per 
cent knew most of th~ letter na~es as compared with 48 per cent in the 
low group. In planning work for a child with no facility in word mastery 
2 
skills, Durrell recommends that the work begin with ~he teaching of 
letter names, stating, "If a child has difficulty in recognizing the 
1ffillia~ n: Sheldon and Shirley Hatch,'Strengths and Weaknesses 
in Reading of a Group Qf Second Grade Children," Educational Administra-
!iQg and Supervision, 37:405-414, November, 1951. 
2
nonald·D. Durrell, Improvement of Basic Reading Abilities 
(Yonkers-on-Hudson, New York: World Book Company, 1940), pp. 203-204. 
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individual letters, he is likely to confuse words in which these letters 
appear." 
1 Hester reported a study carried on at the Reading Laboratory of 
the University o.f Pittsburgh with 194 reading difficulty cases. The 
Durrell Analysis of Reading Difficulty2 was one of the instruments used. 
All children who scored below third grade lavel were given the phonetic 
inventory. Fifty-eight per cent were found to lack partially or entirely 
the knowledge of phonics essential for word attack. 
Placing much emphasis on the importance of ability to note dif-
3 ferences in letters and words, Murphy and Junkins report, "A good ear 
for sounds of word elements will not insure success in learning to read 
if the child is confused in recognition of lower-case lettemor of words 
similar in form. 11 
Letter knowledges and the young child. There seems to be little 
question that the average preschool child shows at least sporadic inter-
est in books, pictures, and letters. Jersild4 observes that even before 
they can understand the words, many children are interested in being 
"read to." He believes that interest in one or another of the features 
1Kathleen B. Hester, "A Study of Phonetic Difficulties in Reading,' 
Elementary School Journal, 43:171-173, November, 1942. 
2Donald D. Durrell, The Durrell Analysis of Reading Difficulty 
(Yonkers-on-Hudson, New York: World Book Company, 1937). 
3Helen A. Murphy and Kathryn M. Junkins, "Increasing the Rate of 
Learning in First Grq.de Reading,." Education, 62:37-39, September, 1941. 
4Arthur 1' .. Jersild, Child Psychology (New York-: Prentice-Hall, 
Inc~, 1954), p. 516. 
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of the total reading situation ;i.s present "even before they are a year 
old." Briefly tracing the development of the prereading background, 
Hildreth1 n0tes that most children before school age have learned to 
recogniz·e some numbe~s, some letters of the alphabet, and a few word 
forms. A comprehensive r·eport of the earliest stages of interest in 
2 letters is to be found in the work of Ilg and Ames, who have observed 
that the child of thirty-six to forty months may identify some capital 
letters in an alphabet book or on blocks. lhe round letters 0, D, C, and 
G or the vertical letters T and H may be among the first to interest 
them. Some are associated, such as M for Mummy or D for Daddy, At four 
years of age the child will recognize salient capital letters and ask for 
help in writing them. At five years of age most children will know all 
or at least many of the capital letters. At five and ·one-half years of 
age most children know the entire alphabet, can recognize letters, and 
even some single words in a familiar book. 
3 Hardy, writing for parents, advises them that their child is in 
the first stages of reading when he shows an interest in letters, in 
alphabet books and blocks, when he pretends to read, and when he asks 
what a word or a sign says. She advises parents that the best time to 
help a child is when he is curious and anxious to know. She notes that 
"Children often sh0w an interest in letters before they do in words and 
1Hildreth, .QE.· cit., p. 141. 
2Frances L. Ilg and Louise B. Ames, "Developmental Trends in Rec;td-
ing Behavior," Journal of Genetic Psychology, 76:291-311, June, 1950. 
3charlotte Hardy, "Prepare Your Child for Reading," Parents' 
Magazine, 25:36+, Jun~, 1950. 
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sentences. If so, tell them the names of letters .. 11 Reminding her 
readers that early interest in letters and in letter blocks takes a zig-
G 1 . h .. d. fh 1 zag course, ans warns,aga~nst too muc p~aase an .not~ce o t ese ear y 
beginnings.. She fears that when such interest becomes a matter of family 
pride, the ·child may receive so much attention .tha.t .later his satisfac-
tion in learning may come only if each small effort is rewarded. She, 
too, recommends that the child be shown. how to write his name when he 
reques.ts it, saying, ''Why not show the child how to write, much as one 
shows.him how to open a chest drawer~ and theg give him a chance to ex-
plore this new experience?" 2 Almy raised the question as to ~hether 
letter knowledges develop from the child's curiosity about them or £~om 
parental pressure that they be learned. She interviewed 106 parents in 
an effort to dete.rmine what exper.iences. parents thought their ~chHdren. 
h~d prior to first grade in relation to words and letters •. One hpndred 
parents said. the child was able to recognize his own name, eighty-eight 
thought the child knew some letters, forty thought the.child knew less 
than six letters, eighteen thought the child knew from six.to twelve 
letters, four. said the child knew twelve to twenty ).etters~- and twenty-
six.thought the child knew twenty or more. It was not determined whether 
this last group knew the letters out of order or, was merely repeating the 
alphabet. Ninety-six of these pa~ents thought that their child could 
1 Roma Gans, 11The Road to Reading, 11 Child Study, 31:8-11, 1953. 
2Millie.C. Almy, Children's Exper,iences 2rior to First Grade and 
- ____, 
Success in Beginning Reading (Teachers College Contributions to Education 
No. 954. New York: Teachers College, Columbia University, 1949), pp. 113 
85. 
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recognize some words} but in fifty-four cases the wor~ knowledge was 
limited to recognition of the child's name. The author observed that 
frequent reference to the words "cat 11 and 1'rat" suggested that some kind 
of home teaching had been attempted, and added: 
If this apparent tendency in both parent and children to believe 
that some accomplishments had been made in reading before first 
grade is not just a product of the retrospective interview tech-
nique, it may throw light on why parents, and sometimes children 
too, are so impatient with first grade reading prog~ess. 
Pursuing the same idea, Baker1 warns against any kind of pressure 
during the readiness period and re-emphasizes the danger of "quick gains 
to quiet an anxious public'' in regard to the development of reading. 
2 Almy reiterates her concern for young children who are pressured by 
parents before they are ready for reading, though she 0bserve13 that, 11TI:f 
he is genuinely interested in learning to read and really, 'ready' he may 
seem to teach.himself." 
For a more precise measure of th~ letter knowledges of children 
it may be well to turn, first, to the four-year study made at Horace Mann 
School as reported by Wilson and F-leming. 3 Here one finds a description 
of the Symbols Scale for Use in ~eginning Reading used in. the study. The 
scale was administered individually to two four-year-old-kindergarten 
groups and to six first grade groups. The children represented a se-
1Emily v. Baker, "Reading Readiness Is Still Important," Elemen-
tary English, 32:17-23, January, 1955. 
2Millie Almy, Child Development (New York: Henry Holt and Company, 
1955)' p. 275. 
3Frank T. Wilson and Cecile W. Fleming, "Symbols Scales for Use 
in Beginning Reading, 11 Journal of Psychology, 8:99-114, 1939. 
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l~cted group, as indicated by the fact that the lowest mean ~~telligence 
quoti~nt for any group as meqsured by the Stanford-Binet was 116. 
The scale was made up ot nine suptests as follows: 
1. Naming capital letters 
2. Naming small letters 
3. Giv~ng letter sounds 
4. Recognizing conson?nt letter sounds 
5.. Recognizing vowel lette:~;: short sounds 
6. Prin~ing (or writing) capital letters 
7. Printing (or writing) small letters 
8. Writing digits 
9. Giving phonic combinations. 
The authors report that four-year-oJds were found to have the beginnings 
of recognition ~d ability to write letters and that some abtlities.with 
letter sounds were present in the. five-year-olds in the kin~ergqrten 
groups. 
~other study involving a survey of the knowledge of letter names 
and sQunds of entering first grade children is that of Hudak and Wentzel, 
who report that in one group of seventy-two first grade entrants test~d 
;for knowledge of both upper and~ lowe:~;:-.case letters ther.e was a mean score 
of 16.8. With qnother group of seventy-nine children they report a mean 
score of 6.26 for capital letters and 5.92 for l?wer-case letters. 
A third study, that of Boynto~ an4 others~2 involved a larger num-
ber of first grade entrants, and the testing program was more comprehen-
sive. These investigators report: a mean score of 8.59 with a standard 
deviation of 8.~5 for 850 children tested as to ability to name capital 
1Elizal;>eth Hudak and Mar.garet M. Wentzel, 11The Effect of Knowledge 
of Letter Names on Beginning Reading 11 (unpublished Master's thesis, 
Boston University, School of Educatiqn, 1955), 
2Bo ton, et al., o • cit. 
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letters; a mean score of 5.65 with a standard ~evia~~on of 6.61 for $50 
children tested as to abili~y to name lower-case letters; a mean.score of 
1.10 with a sta~dard deviatio~ of 3.04 for 8~0 children tested for abil-
ity to give sounds for capital Letters; and a mean score of .64 with a 
standard deviation of 2.37 for 850 children tested for ability to give 
sounds for lower-case letters. Writing letters from dictation yielded a 
mean of ~.79 with a standa~d deviation of 7.09; while a test of visual 
memory fqr thirty words yielded a mean score of 7.72 with a standard de-
vi~tion of 4~02. Vi$ual memory of letters and.knowledge of both forms , 
was tested by showing either the lower Gase or the capita1 as the ~tim-
uiu~ and asking that the child circle th~ complementing Letter. T~is 
test, given to 900 children, showed a mean score of 10.50 with a standard 
deviation of 6.26. 
. . 
Evidence of the values of letter knowledges. In February, 1938, 
1 
Wilson and others, in connection with the four-year study carried out at 
Horace Mann School, reported that: 
The kindergarten and first grade children who knew the most 
letter.forms and sounds tended very definitely to b~ among the 
first to learn to read and to be the best readers. 
. 2 In the same report they cont~nued: 
Conversely, the children who were ignorant of, or much con-
fused about, ~etter forms and sounds, tended very.definitely to 
be the poor readers. 
1Frant T. Wilson, et al., "Reading Progress in Kindergarten and 
Primary Grades," Elementa~ ~hool Journal, 38:442-449, February, 1938. 
2Ibid. 
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In December ef the same year Wilson and Fleming, 1 reporting on 
the same study, made the following observation: "The evidence seems to 
peint to early and clear attention by young children to letter forms and 
sounds as basic elements .of and keys to reading." rn still another re-
port Wilson and Fleming2 observed that "those who knew the most letters 
tended also to.be the best readers." 
Gates, 3 in a discussion of reading readiness tests which had value 
in predicting reading success; included tests of letter knowledge and 
made the observatien that ability to read letters of the alphabet was one 
of the best indicators of ability to learn to read, adding, llit is of 
importance to the teacher to know which pupils knew their letters and 
which -do not.'' In 1942 Wilson 4 reported that there was a higher correla-
tion between letter perception abilities and pr.ogress in reading than 
with any of the other items on the scales administered. 
Having traced the development of children's interest in letters, 
5 the start of which has been observed at thirty-six months, Ilg· and Ames 
1Frank T. Wilson and C. W. Fleming, "Letter Conseiousness of Be-
ginners in Reading," Juurnal of Genetic Psychoh>gy, 53:273-285, December, 
1938. 
2Frank T. Wilson and ~. W. Fleming, "Symbols Scales for Use in 
Beginning Reading," Journal of Psychology,· 8:99-114, 1939. 
3Arthur I. Gates,- "Basic Principles in Reading Readiness Testing," 
Teachers College Record, 49:495-506~ ~rch~ 1939. 
4 Frank T. Wilson, "Early Achievements in Reading," Elementary 
School Journal, 42:609-615, April, 1942. 
5Ilg and .Ames, .QE· cit. 
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imply the importance of letters, at lea~t as an indicator of r~adiness, 
whE;n they, conclude, "with those children who merely stl}.rt the sequence in 
regard to letters at five or even six years, it is obvious that actual 
~eading will be long delayed." ~oting thl}.t phonics can help children 
rig~t from the start, Harrison1 re~ommends that letter na~es be lea~ned 
in random order as a part: of the r~adiness program, adding, "To try to 
have children make use of phonic~ without letting them learn the names of 
letter fqrms is like trying.to teach them arithmetic without letting them 
2 ~ea~n the names of the number symbo~s." Harqy agrees that there is some 
evidence that in reading words ~nd sentences the child is helped by famil 
i~rity with letters. Hester3 indicates that knowledge of letter. names 
and sounds i~ significant in the p~anning of a_reading program. 
4 In 1954 Boynton, and others conduc~ed a suryey of the dif~erences 
in.read~ng backgrounds brought to f~rst grade. The eso children involved 
in the study took part in a comprehensive testing program in September 
which inql~ded tests of: ability to name capital a~d lower-case lett~rs; 
ability to give sounds for capital and lower-case letters; and ability to 
write letter& from dictation. The last-named test was deviseq by 
1M. Lucille Harrison, "Getting Them Ready T0 Read," National 
Education Association Journal, 40:106-108, February~ 1951. 
2charlotte Hardy, 2£· cit. 
3Kathleen B. Hester, "A Study of Phonetic Difficulties in Reading, 
Elementary School Journal, 43:171-173, November, 1942. 
5Boynton, g_ al., ~· cit. 
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1 Cazenove. Reading achievement was measured in November. Qne hundred 
pairs of children were selected from the total-popplation and matched 
for mental age. One of each pair had high achievement in reading, the 
other, .low, according to the.Detroit Word Recognition Test. The high 
reading group ~btained a mean score of 4.9 compared with 1.4 for the low 
reading group. The mean score in the identification of names of capital 
letters of the high group was 11-.36, while the low group -scored a mean of 
9.12 letters. In knowledge of sounds of capital letters the high reading 
g~oup scored a mean of 2.78, while the low scored a mean of .85. Know!-
edge of lower-case. l'etter names gave the high group a mean of 9.33 to 
the mean of the low group of 5.15. The high reading group scored a mean 
of 1.71 on sounds of lower-case letters, whereas the low group scored a 
mean of .37. A test of visual memory for words with a ceiling of 28 
yielded a mean score of 9.18 for the high reading group as compared with 
7.14 for the low group. In each of the tests cited above, and in all-of 
the tests of the battery with the exception of.the motor test, the dif-
ferences between the high and low groups in Novembe~ when compared with 
their September scores were significant. 
Hudak ~nd Wentze12 built a series of meaningful exercises to teach 
the names of the letters to 155 children in two different communities. 
One hundred fifty-four c~ildren in the same communities who were not 
1Jr.rances S. Cazenove, ~ al., ''The Construction and Analysis of 
Tests to Measure the Knowledge of Letter Names in Grades One, Two, and 
Three" (unpublished Master 1 s thesis, Boston University, School of Educa-
tion, 1953). 
2Hudak and Wentzel, .2E.· cit. 
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taught the names of the letters were used as controls. The authors con-
eluded that knowledge of letters before. formal reading aids children in 
attaining success in beginning reading,, as evidenced by the fact that· the 
children who knew tw~nty or more letters at the end of the experimental 
period of teaching were superior in reading achievement as.measured by 
the Detroit Word Recognition Test in May. 
"The teaching of letters. Harrison 1 s 1 statement, "There is so much 
value in learning the names of the letters that the danger of criticism 
wouldn't make me hesitate to use them for a moment," reflects the concern 
of many who fear vulnerability to attack when the possibility of return-
ing to the use of a method or a part of a method that has been discarded 
2 
confronts them. Durrell says: 
The only thing to consider in deciding on the use of a certain 
method is: will it improve the reading of thi§! child,,or this g~oup 
of children? Whether a method is old-fashioned or progressive or 
follows 1 corr~ct, psychological principles' should be of little con-
cern. 
"The consensus, however, among those who advocate the teaching of 
letter names is that the program should definitely be functional. Famil-
iarizing the child with the names of letters should be kept informal and 
3 
"for fun, 11 according to Hardy. Each of Wilson 1 s reports carries the 
1 . . Harr~son, £2• c~t. 
211Reading Readiness: Can It Be Taught?" Library Journal, 79: 
2238-2240, November 15~ 1954. 
3Hardy, £2· cit. 
24 
same message as does this 1 one: 
to give children help in mastering in a functional way 
the forms and sounds of letters. The functional ~ay rules out 
phonic and letter drills. It provides materials and methods that, 
ideally perhaps, function when children want to read and want to 
use reading in child life purp0ses £elt to be worthwhile. 
2 
Or this one: 
Scientific study and classroom experience have demonstrated 
that formal drills on letter recognition and letter sounds have, 
when unrelated to reading uses, little if any contribution to 
learning the mechanics of reading. 
In a discussion of reading readin~ss in the kindergarten Cowin3 
suggests play with letters on the basis that it is an enjoyable activity 
and a necessary prelude to the ability to make the necessary discrimina-
tions of letter forms. 
4 As noted above, Ilg and Ames observed that very young children 
identified the round letters, O, D, C, and G, the vertical letters, T and 
H, or some letters by association~ such as M for Mommy. Hardy5 noted 
that the child learns capital letters before the small ones. 
6 
Wilson 
found .during his program that phoni·c combinations followed the appearance 
1Frank T. Wilson and Cecile W. Fleming, ''Letter Consciousness of 
Beginners in Reading," Journal of Genetic Psychology, 53:273-285, 
December, 1938. 
2Frank T. Wilson and Cecile W. Fleming, "Symbols Scales for Use 
in Beginning Reading," Journal of Psychology, 8:99-114, 1939. 
3shirley Cowin, "Reading Readiness Through Kindergarten Experi-
ence," Elementary School Journal; 52:96-99, October, 1951. 
4ng and Ames, 2£· cit. 
5Hardy, .QE: ill: 
6Frank T. Wilson, et al., "Reading Progress in Kindergarten and 
Primary Grades," Elementary School Journal, 38:442-449, February, 1938. 
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of abilities w~th letter sounds. 
1 
In Hester's investigation of abi~ity to name capital letters, ~' 
H, s, and X had tQe fewest e~rors followed ~y A, 1, 0, T, a~d z~ the~ F, 
G, K, P, ~nd R; C, D., M, N, U, and W;.E, J, and L; Y; V; and.finally Q. 
Lo~er-case letters.were known in the following order: a, h, s, x, o, r, 
c, e, k, m, y, g, i~ j, t, w, d, f, n, u, z~ v, p, b, 1, q. Er~ors in 
giving sounds for l~tters listed from those with the fewest to those with 
the greatest number were: c~ k, s, t, m, f, p, j, g, r, z~ a, n, d, w, o, 
b, y, e, h, p, i, w, u, x, and q. The 194 children made a total of 755 
errors in these three tests; 169 occurred in naming capital letters, 196 
in naming lower-case letters, and 390 in giving the sounds of letters. 
Boynton, and others2 list the capital letters from the easiest to 
the most difficult as they found them to be with the first grade entrants 
they tested. The list is as follows: 0, X, A, B, T, C, L, R, I, S, P, 
1'1, F, E, H, D, M, K,. Z, J, Y, W, G, Q, U, V. Ability' to name lower-case 
letters was found to be in this order: o, x, s, c, i, p. t, m, k, z, e, 
w, r, j, y, f, n, a, h, v, u, b, d, 1, g, q. The sounds of capital 
letters were found to be known in this order: S, B, T, F, C, D, 0, Z, P, 
H, M, N, X, J, K, A~ L, R, V, G, Q, I, E, W, U, Y. The erder of diffi-
culty of lower-case letter sounds was found to be: o, x, s, c, i, p, t, 
m, k, z, e, w, r, j, y, £, n, a, h, v, u, b, d, 1, g, q. 
1Kathleen B. Hester, "A Study of Phonetic Difficulties in Reading, 
Elementary.School Journal, 43~171-173, November, 1942. 
2 Boynton, et 8:1., .2£.· cit. 
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1 Hudak and Wentzel found.the order of difficulty in naming capi-
tals to be as follows: 0, X, B, A, S, Y, E, L, R, C, N, K, J,-M, P, T, 
D, F., G, H,· I, U> W, Z, Q, Y. The order of difficulty in naming lewer-
case letters was found to be: o, x, s, i, c, y, k, m, z, j, p, t, e, w, 
v, 1, b, h, n> r, u> a) d, q, ft g. 
In Baldwin's2 discussion-of-discrimination the problems ef per-
ceiving differences between b and d, and p and q, patterns having the 
same ferm but differently oriented in space, are considered some of the 
most difficult for first grade children to solve. 
Confusions ef letters d, b, p, and q by young children were the 
subject of an investigation made by Davidson. 3 She concluded that an in-
crease in ability to discriminate letters·comes with increasing mental 
ability and with experience. These letters come to be recognized as dif-
ferent letters with use and practice. 
4 Durrell ha& constantly held to the theory that letter names and 
sounds are important. In 1940 he recommended that these knowledges be 
taught and suggested the use of games and devices for the teaching of a 
5 
few letters at a time. In 1956 Durrell observed that a child who knows 
1Hudak and Wentzel, . .QE_. cit. 
2Alfred L. Baldwin, Behavior and Development in Childhood (New 
York: ~he Dryden Press, 1955), p. 73. 
3Relen P. Davidson, "A Study of the Confusing Letters B, D, P, and 
Q," Journal of Genetic Psychology, 47:458-468, December, 1935. 
4Durrell, £2· cit., pp. 203-204 • 
. 
5Do~ald D. Durrell, Improving Reading Instruction (Yonkers-on-
Hudson, New York: World Book Company, 1956), p. 73. 
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letter names has a valuable tool~ one which enables him to identify him-
self ~th adults and older children. By children with a high le~rning 
r~te~ he notes that letter names can be learned in approximately two 
weeks, by the average learning rate group in about a month~ and that the 
slow learning group may take two months. Sight ·vocabulary for those who 
are otherwise ready need not be delayed. Here, again~ emphasis is placed 
on making the work with letters meaningful. This functional approach is ' 
implemented by a comprehensive series of suggestions f0r teaching letter 
knowledges. The various levels of ability in perception are provided for 
from the attention-getting devices with nonletter forms for the immature 
or perceptually deficient groups through to those te~hniques to be used 
in helping children who need only the keys, or.names, of symbols. 
1 Similar provisions are made by Durrell for the teac~ing .of the 
2 
sounds of letter·s, including the wo:r:k of Durrell and Sullivan, and that 
3 
of Bresnahan and J?ronovost. These will b.e discussed under auditory dis-
crimination later in.this chapter. 
The matching of letters, capitals with capitals, lower cas.e with 
lower case~. capitals with lower case~ initial letters in words, or words 
with words, has been used as a teaching device and in tests of readiness. 
1Donald D. Durrell, Improving Reading Instruction (Yonkers-on-
Hudson~ New York: World Book Company~ 1956), pp. 82-83. 
2Donald p. Durrell and Helen B ~ Sullivan~ Building Word Power 
(Yonkers-on-Hudson, New York: World Book Company, 1945). 
3Marie Bresnahan and W. L. Pronovost~ Let's Listen (Boston: Ginn 
and Company~ 1955). 
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In 1928 Smith1 Tecorcled that those childTen who could match letters best 
during the first week of school were the ones who, at the e~d of twelve 
weeks, made the best scores on vocabulary tests. 2 Gates, in 1939, re-
ported a fairly high corr.elation between word matching ability in a. 
readiness test and reading achievement at midyear. 
3 In planning a program for beginning readeTs, DJJ.rr.eli warns ".that 
unneeessary practice in skills is one of the main sources of time-wasting 
for the rapid learner,!' and advises that much consideration be given to 
the level ~f ability which the child possesses. The.rapid learner will 
need but little practice, first with the easier single letters, later 
with words, whereas the average learner will profit more by matching . 
games interspersed with function?! learning of letter names. The slow 
learner will proceed from the visual-attention exercises with nonlet.ter 
forms to the first level of matching,. that ~£ single capital ~etters_ 
The approach to reading for many years has placed the emphasis on 
the perception o·f "wholes." Words and phrases are made up of a series of 
symbols, patterns, which are most efficiently perceived as 11wholes.'' and 
therefore should be taught as "wholes. 11 However, when the child fails to 
recognize the entire pattern, he must rely on one ~f many possible clues. 
One of these clues is familiarity with the individual letter symbol. 
1~ila B. Smith, "Matching Ability as a Factor in First Gliade Read-
ing," Journal ,2£ Educational Psychology, 19:560-571, N.ovember, 1928. 
2Arthur I. Gates, ''An Experimental Evaluation of Reading Readiness 
Tests," Elementary School Journal, 39:497-507, March, 1939. 
3nonald D. Durrell, Improving Reading Instruction (Yonkers-on-
Hudson, New York: World Book Company, 1956), pp. 70-81. 
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Many children have shown an early interest in letter names and sounds 
and, in the opinion of some writers, are better equipped when the "whole" 
method fails to se~~e. The teaching of these knowledges can be accom-
~lished in a functional, meaningful way without resort to old-fashioned 
drill. 
Auditory Discrimination 
Wormal visual acuity does not guarantee good perceptual ability: 
normal aural acuity is not necessarily an indicator of ability to hear 
likenesses and differences in sounds in words. The research in these two 
areas has been abundant. Interest in visual discrimination has a long 
history. Auditory discrimination and visual auditory association have 
been the concern of investigators for a much shorter per:i:od. 
1 In 1932 Monroe, as a part of a larger study of reading disability 
compared thirty-two nonreaders with thirty-two unselected children. Her 
study revealed that "Lack of precise auditory discrimination was found to 
impede the learning which involves auditory impressions." The author 
concluded that lack of auditory word-discrimination may be a special de-
feet in hearing similar to that of color blindness as related to vision. 
Another investigation of clinical cases was that carried out by Robinson, 
who found that though many of the poor readers had normal aural acuity, 
one of their major difficulties was inability to discriminate sounds in 
1Marion Monroe, Children Who Cannot Read (Chicago, Illinois: 
The University of Chicago Press, 1932), p. 95. 
2Helen M. Robinson, "Types of Deficient Readers and Methods of 
Treatment~" Supplementary Educational Monograph, 49:165-169, November, 
1939. 
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words. She also found that this deficiency could be reduced by special 
tra;i.ning .. 
1 Murphy built a series of specific exercises to improve auditory 
discrimination. These exercise$ were used with fifty-five first and sec-
ond grade children. Fifty first and second grade children made up the 
control group. Scores of individual auditory tests given after the ex-
periment revealed that all children in the experimental group exceeded 
the mean for the control group, while no child in the control group 
equalled the mean of the experimental group. The increase in learning 
rate was statistically significant. 7he author concluded that ability in 
auditory perception improves rapidly by specific teaching. The specific 
exercises used in this experiment later formed the basis for the lessons 
found in Building Word Power. 2 
3 In 1943 Murphy reported on a study similar to the one cited above 
It involved 540 first grade children who were divided into four groups, 
one of which was a control group and three experimental. The first ex-
perimental group received a combination of visual and auditory training; 
the second-, visual training; and the third, auditory training. Each of 
these special programs was carried out for ten minutes each day for 
1Helen A. Murphy, "An Evaluation of Exercises for Developing 
Auditory Discrimination in Beginning Reading" (unpublished Master's 
thesis, Boston University, School ~f Education, 1940). 
2Durr.ell and Sullivan, ..QE· cit. 
3Helen A. Murphy, "An Evaluation of the Effect of Specific Train-
ing in Auditory and Visual Discrimination of Beginning Reading" (unpub-
lished Doctor of Education dissextation, Boston University, School of 
Education, 1943). 
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thirty days. Tests were administe~ed before and after the teaching 
period, again in February and in June. The author was able to draw a 
number of conclusions from the study; Among these conclusions can be 
found: (1) All experimental groups were significantly superio~ to the 
control in achievement at each testing period; (2) the o~der of effective 
ness of the teaching materials as indicated by the November and February 
tests was: auditory, visual, combined auditory and visual. As indicated 
by the June tests, the order was: visual, auditory, combined visual and 
auditory, with differences among the three being slight. 
In.a study to evaluate the effect of lantern slides on the dev~lop 
ment of audito~y and visual discrimination Crossley1 found, among other 
findings~ thqt the exper~mental group was superior to the control group 
in all ~nalyses of auditory perception; children can profit by training 
in auditory discrimination of vowel sounds; anq that, in general, even 
with children of the same ~ental age those who had higher scores in audi-
tory discrimination attained higher scores in reading. 
2 
McKe~ says: 
To do well in beginning reading~ the child must have sufficient 
power of auditory discrimination to distinguish readily between 
the pronunciations. of words used in the beginning reading matter 
which he will attempt to read. 
He later calls attention to the improved services provided in the newer 
teachers' man~als for teaching auditory discrimination as compa~ed with 
1B. Alice Crossley, "An Evaluation of the Effect of Lantern Slides 
on Audito:r:y and Visual Discrimination of Word Elements" (:unpublished 
Doctor of Education dissertation, Boston Unive:r:sity, School of Education, 
1948). 
. 151-152. 
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the exercises which are supposed to develop visual .discrimination. 
"If a child does not hear the difference between two words, he 
will have difficulty distinguishing between their printed symbols," says 
Harris, 1 adding, "Such children also have difficulty learning the sounds 
of the letters." 
2 Durrell and Murphy observe that inability to hear sounds is dif-
ficult to understand when the child has an excellent speaking vocabulary, 
can enunciate clearly, has high intelligence, and training in phonics.· 
They a£e convinced, however, that with most children this deficiency can 
be overcome by proper teaching. 
In a discussion of auditory discrimination Durre113 says: 
Auditory discrimination of sounds in words provides the basis 
for effective use of phonics. Unless the child has heard the 
sounds in words, it is futile to teach the sounds of letters~ 
blends, or phonograms. The chief weakness of the phonic systems 
of earlier date was the inability of the child to combine the 
sounds after 'sounding out' the word. Reading clinics of the 
1920's and 1930's were full of children who were fluent in 'sound-
ing out' printed words, but after such sounding made random guesses 
at the word. They were complete~y unable t0 identify sounds in 
sp9ken words. After a period of ear training in identifying sounds 
in words, their phonics became effective. 
There are many problems yet to be-solved in the area of audito~y 
discrimination. One of these is the development of &n instrument which 
4 
wil1 measure the early stages of the ability, according to Durrell, who 
lH . "t 30 arr ~s , .Q.E.. .£1:.._. ·' p . . 
2Donald D • .Durrell and Helen A. Murphy, "Auditory Discrimination 
Factor in Reading Readiness and Reading Disability," Education, 73: 
556-560, May, 1953. 
3 Donald D. Durrell, Improving Reading Instruction (Yonkers-on-
Hudson, New York: World Book Company, 1956), p. 82. 
4Ibid., p. 42. 
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~l13o nptes, "On the best group measures we have been able to design, 30 
per cent of the children get zero scores." 
There se~ms to be little question as to the importanc.e of auditory 
di13crimination to the beginning reader .or that it is a skill that can be 
taught. It still behooves the teacher concerned with the progress of the 
young child to learn what she. can of how well the child hears sounds in· 
~a~iliar words ~nd also that she equip herself with approaches and tech-
niques which she may use in overcoming defic~enc.ies she may find. 
The Learning Rate 
1 According to Murphy and Durrell~ 
"The purpose of the Learning Rate test is to determine the 
number qf words, from a selected list of worps, that, each child 
is able to learn in one day under standard conditions of presenta-
tion. 
. 
Many investigators have used the test either to survey abilities ·or as a 
measure of growth~ As a survey of abilities, it serves to classify 
pupils for inst:ruc·tional puq:>9ses because, when properly administered, it 
~11 give indication of tha number of new words a child or group can be 
expected to learn in a day. .As a measure .of growth, it has served in ex-
perimental situations to indicate the effectiveness of a given program. 
Some investigators have used this test to find the rate of learning 
of different kinds of words. 2 Callahan, working with first grade chil-
1Helen A. Murphy and Donald D. Durrell, Murphy-Durrell Diagnostic 
Reading Readiness ~ests, Manual of Directions (Yonkers~on-Hudson, New 
York! World Book Company, 1949), p. 2. 
2Dorothy T. Callahan, ''The Comparison in the Rate of Learning of 
ColOrful and Abstract Words in Grade One" (unpublished Master's thesis, 
Boston University, School of Education, 1947). 
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dren, co~pared rates Qf learning of colorful and abstract words. She 
used ten words from a third grade reader, five colorful and five abstract 
words. Th~se words were taught after the prescribed manner for a period 
of twentyminutes to small groups~ One hour later the first individual 
test by flash card was ~de and the score recorded. One hour later the 
second individual test was made. In this study the score of the second 
test was accepted as the learning rate. The.critical ratio was 4.2 in " 
favor of the colorful words over the abstract~ There was no difference 
in the learning rate of boys and girls on either colorful or abstract 
words, nor in the scores of reading achievement Qn the Det~oit Test. The 
comparison of reading achievement· and learning rate showed a correlation 
of .635.. 
Boyle1 and Cerica2 performed similar experiments at first grade 
level. The former found a critical ratio of 7·. 5, in f§lvor of the color 
words and that learning rate and reading achievement showed a correlation 
of .76 with a probable error ~f ~04. The latter found that the diffe+-
ence between rate of learning color and abstract words was statistically 
in favor of the color words and that there was no difference in the learn 
ing rate of boys and girls. 
As an indicator of capacity for new. sight worda and.as a measure 
of growth,_ particularly in experimental work,. the learning rate has been 
1virgini~ R. Boyle, "Learning Rate of Colorful and Abstract Words 
in Grade One" (unpublished Maste~'s thesis, Bostpn University,, School of 
Education, 1950). 
2Louise A •. Cerica, "The Comparison in the Rate of Learning of 
Colorful and Abstract Words in Grade One, 11 (unpublished Master 1 s thesis, 
Boston University, School of Education, 1950). 
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. 
demonstrated to be a valuable instrument~ It has a high correlation 
with reading achiev.ement. 
Mental Age 
'~e know that it is very inefficient to try to teach children to 
read before their mental age gets up around six years and five months. 
"By that ti'me most -of them are ready to begin; before that, they are not." 
1 This statement, made by Trow in 1955, reflects the generalizations often 
found in the literature regardi~g mental age and reading progress. These 
generalizations, however, usually contain one or two qualifying words, in 
this case, the word "most." 
2 In 1925 Gray concluded that reading progress depended to a con-
siderable degree on the intelligence factor, though other factors must 
3 
also be considered. Deputy, in 1930, found a high correlation between 
the Pitner Cunningham composite scores and three reading tests. He con-
eluded that intelligence was the most significant fact.or in determining 
a child's success in first grade reading. A year later, Morphett and 
Washburne4 reported a higher correlation between mental ages and reading 
~illiam C. Trow, ''When Are Children Ready to Learn?" National 
Education Association Journal, 44:78-79, February, 1955. 
lwilliam S. Gray, Summa~y of Investigations Relating to Reading 
(University of Chicago Supplementary Educational Monographs, No. 28. 
Chicago: University of Chi~ago Press, 1925). 
3Erby C. Deputy, Predicting First Grade Reading Achievement 
(Teachers College Contributions to Eaucation, No. 426. New York: Teacher 
College, Columbia University, 1930), p. 44. 
4Mabel V. Morphett and Carleton Washburne~ 'When Should Children 
Begin to Read?H Elementary School Journal, 31:496-503, March, 1931. 
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when the mental age was measured by the Uetroit First Grade I~tetligence 
Teat than when it was meqsured by the Stanford Revision of the Binet-
Simon Scale. However~ they reported correlations which ranged from .50 
to .65 when reading progress and sight-word scores were compa~ed with 
mental age, and concluded that the teaching of reading should be post-
poned until children reach a mental age of six and one-half years. In 
1 1935 Gates stated, "That children immature mentally--for example, those 
. 
whose Mental Age is less than six years--will find most beginning reading 
programs difficult is undeniable." In 1936, on the same topic, Harrison2 
had this to say: 
From experimental data available the single factor which most 
accurately determines readiness to read is that of mental age. 
It has been found that in order to make any progress in reading 
a child must have attained a mental ~ge of at least six years 
and that a mental age of six and one-half years more nearly in-
sures succe~s,, 
I~ a summary of the s.tudies made in relation to mental age and be-
ginning reading.reporteq in 1937, Ga~es3 questioned the value which had 
been placed on the mental age f€1-ct:or as l).e said, "The age for learning to 
read under one program or with the method employed.by one teacher may be 
entirely different from that required under other circumstances." Some-
1 Arthur I. Gates, The Improvement of Reading (New York: The Mac-
millan Company, 1935), p. 10. 
2M~ ~ucille Harrison, Reading Readiness (Boston: Houghton Mifflin 
Company, 1936), p. 6. 
3 Arthur L Gates, "The Necessary Mental Age fo:J; Beginning Read-
ing., 11 Elementary School Journal, 37:496-508, March, 1937. 
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what later, Davidson1 reported success when working with children ~hose 
mental ages were.four years. 
As did Morphett and Washburne, 2 Potter3 questioned the instruments 
used in me~suring mental age and their values in relation to· the reading 
p~oce~s. This last-mentioned investigato~ was concerned primarily with 
perception and early reading success. One of her observations follows: 
Apparently tests of intelligence such as are generally used 
with children in'the first and second grades give little indica-
tion of ability to make fine word discriminations. 
~more recent study was reported by Steinbach.4 She tested th~ee 
hundred first grade children before the opening of school or during the 
first weeks of schobl and at the end of first grade. In relation to her 
findings she had the following to say: 
How frequently do we not hear that the optimum mental age to 
insure success in the child 1 s initial reading experience is 6 
years and 6 months? If mental age w~re the only factor influ-
encing the learning of reading, that might be trtie. In th~ pres-
ent study, mental age ranked fourth in relative importance •..• 
This investigator found that lll of the 300 pupils were beloW' six years 
and six months mentally. Of these ·"so-called 1 unde:t;agg 1 " pupils, 57 per 
cent achieved reading success, with 10 per cent of the boys and 12 per 
1Helen 'P. Davidson, ".An Experimental Study of Bright, Average and 
Dull Children at the Four-Year Manta1 _Level," Genetic Psychology Mono-
&raphs, Nos. 3 and 4, 9:253, March-April, 1931. 
2Morphett and Washburne, .QE_. cit. 
3Muriel C. Potter, Perception of Symbol Orientation and Early 
Reading Success (Teachers College Contributions to Education, No. 939~ 
New York: .. Teachers College, Columbia University, 1949)_, p. 53. 
4sister Mary Nila Steinbach, 11Foundations of a Successful Reading 
Program," Education, 73:543-555, May, 1953. 
37 
cent of the girls in this group achieving a reading score of between 3.1 
and 5.2. ~ 
Also reporting in 1953 was Harrington, 1 who conducted a study with 
five hundred second grade children. She found only a slight positive re-
lationship between mental age and reading achievement. 
The question of the validity of intelligence tests.as predictors 
of reading success appears again in an article by Robinson, 2 who says: 
Research supports the conclusion that a mental age of 6.5 years 
or Eore is conducive to success in beginning reading. However, 
experience reveals that many children with mental ages of six or 
less do learn to read if they possess strengths not measured by 
the intelligence tests and if teaching is carefully adapted to 
their needs. One is forced to conclude, therefore, either that 
our current intelligence tests are not valid"or that factors 
ot.her than intelligence influence r.eading success. Probably 
both conclusions are true to some extent, but the latter pre-
dominates. 
3 Brueckner and Bond, in a discussion of reading instruction for 
the child who has an intelligence quotient between 70 and 95, state the 
following: 
Reading instruction should begin later. Because of limited in-
telligence, the slow-learning child has not developed the back-
ground necessary for initial instruction in reading quite as 
rapidly as has the average, or the more superi~r, child. It is 
not necessary to delay the introduction of reading instruction 
until these chiloren have a mental age of 6 years and 6 months, 
1sister Mary James Harrington, "The Relationship of Certain Word 
.Analysis Abilities to the Reading Achievement of Second Grade Children" 
(unpublished Doctor Qf Education dissertation, Boston University, School 
of Education, 1953). 
2Helen M. Robinson, "Factors Which Affect Su~cess in Reading," 
Elementary School Journal, 55:263-269, January, 1955. 
3Leo J. Brueckner and Guy L. Bond, The Diagnosis and Treatment of 
Learning Difficulties (New York: Appleton-Century-Crofts, Inc., 1955), 
p. 188. 
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as i& sometimes implied, but car~ should be taken to belp these 
children attain the educational readiness for initial instruction 
in reading. The child with an IQ of 70, for example, will not be 
6 years· and 6 months old mentally until he is 9 years and 4 months 
old chronologically. It would be unwise to delay reading instruc-
tion until that time. A better course~£ action would be to delay 
initial instruction as long as is necessary to establish the pre-
requisite learnings. 
In spite of the fact that a number of writers have claimed that a 
giyen mental age i$ necessary in beginning reading, Russe111 cautions 
against generalizing with regard to readiness. To him the important con-
sideration is not the mental age but rather the quality of the. teaching 
and the instructional materials, especially with reference to their adap-
tation to the needs of the individual child. He adds, "The program, not 
the mental test score, is the thing. 1' 
There appear to be three major factions in the controversy over 
the question of mental age necessary for beginning reading: (1.) those 
who consider it necessary that a child have a mental age of frc:>m s'ix yean 
to six years and six months; (2) those who may or may not hold to a given 
mental age but wh<:> question whether the tests currently in use actually 
measure the factors which contribute to the maturity necessary for be-
ginning reading; and (3) those who believe that the most important aonce~ 
should be with the kind of teaching, the materials used, and the adjust-
ment to the needs of the individual pupils. 
Chronological Age 
In a survey made to determine the school entrance age throughout 
1oavid H. Russell, Children Learn!£ Rea~ (New York: Ginn and 
Company,, 1949), p •• 1~5. 
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the country, the Associatio~ of Childhood Education International sent 
questionnaites to state departments of education, to state presidents of 
the Association of Childhood Education, and to some teachers working with 
first grade children. A .summary of the survey was made in 1952 by 
Heinz, 1 who reports that of the states having a minimum age requirement 
for kindergarten the range was from four years eight months to five years 
Entrance age for first grade varies from five years and three months to 
six years, with the majority admitting children to first grade at five 
y,ears and eight ~onths ·of age. 
In 1934 Bigelow2 recommended careful selection of children for ad-
mittance to Grade I and suggested the following criteria: 
1. If a child is chronologically between six years and six years, 
four months and has an intelligence quotient of 110 or over, he 
is practically certain to succeed in school. 
2. A~child less than six years old chronologically with an intel-
ligence quotient of 120 or over will probably succeed, but per-
sonality factors should also be considered. 
3. If a child is below six years chronologically and has an intel-
ligence quotient below 110, his chance of success is small. It 
would be much better for such a child not to attempt the work 
of Grade I until later. The same is true of children chrono-
logically between six years and six years and four months with 
~Mamie Heinz, ''When to School?" Childhood Education, 28:318-321, 
March, 1952. 
2Elizabeth Bigelow, ''School Progress of Under .Age Children," 
Elementary School Journal, 35:186-192, November, 1934. 
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intelligence. quotient.s below 100. 
4. Children b-elow six years chronologically with an inte.ll:l,.gence 
quotient of 100 to 109, inclusive, Q.ave a fa;i.r chance o.f sue-
cess. Children in this group should be studied carefully, con-
sideration being giyen to their social, emotional, and physical 
dev~lopment, home conditions, an4 so forth. Children alre~dy 
seriously handicapped should not be allowed to .enter ·Grade I 
until later. 
5. If a child is below six years chronologically and has a mental 
age of six years and ten months or above, he is practically 
certain to succeed in school. If his mental age is between six 
years and eight months and six years and nine months, inclusive 
he has a good chance of success. 
6. A child chronologically between six y~ars and six years and fou 
months has a good chance of success if his menta1 age is six 
years and &our months or above. 
7. A child who is chronologically below six y~ars and four months 
and whose mental age is below six year~ has practically no 
chance of success. 
8. A child chronologically below six years Qf age with a mental 
age between six years ~nd six years and seven months, or a 
child chronqlogically between six years and six years and four 
months of age with a mental age between six years and six years 
and three months inclusive, has some ehance of success if he is 
sufficiently mature physically, socially, and emotionally. 
J These cases should receive careful consideration. ====~========================================================~======== ~I 
II 
I 
Two years later Harrison1 stated: 
Chronological age has very little to do with reading readiness 
except as it is considered in determining the mental age of the 
first-grade entrant. It is to a slight degree indicative of the 
amount of experience a child has had, but in terms of time only, 
not in quality nor extent. 
Kei.ster2 concluded as the result of her study of two groups of 
children who were six years and six months and above, or six years and 
six months and below, respectively, that it is possible for childr.e~ who 
enter Grad~ I before they reach the age of six to make normal progress in 
reading ~uring the fir<st y-ear. However, the skills attained by such 
underage children lack permanence and tend to dis~ppear during the summer 
between grades one and two. Thi,s loss is not made up in suc~eeding 
years. This author also believes that intelligence tests and reading 
readiness tests have less prognostic value for children chronologically 
under six than they have for older children. 
Another study of a reading program with young children is dis-
cussed by Gray. 3 The study wa~ reported by the Scottish Council for Re-
search i~ Education.4 The report i~ concerned with the reading achieve-
ment of 114 Scottish school children who entered school at five years of 
age and began reading shortly thereafter. The children came from middle 
1M. Lucille Harrison~ Reading Readiness (Bosto~~ Houghton Mifflin 
Company, 1936), p. 17. 
2B. v. Keister, "Reading Skills Acquired by Five-Year-Old Chil-
dren," Elementary School Journal, 41:587-596,. April, 1941. 
3William s. Gray, "Reading Achievement Here and Abroad," :Elementar 
School Journal, 51:482-484, May, 1951. 
4scottish Council for Research in Education, Studies in Reading, 
Vol. II (University of London Press). 
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class to ve~y poor homes. The mean intelligence score as measured by the 
Terman-Merr-ill was 100.59 with a standard deviati:on of 13.65. The Met-
ropolitan Reading Readiness Test was used to measure readiness. The Met-
rcpolitan Achievement Test, P~imary I ~attery, Form A, was used at the 
end of the second year. The American norms were applied in, each instance 
At the end of the second year the mean score on achievement of the Scot-
tish children was a whole year ahead of-that of American children of the 
1 
same age. Gray concludes his discussion with this connnent: "A thorough· 
going study of the amount of retardation in the Scottish schools and the 
extent to which the methods used result in personality disturbances 
would be illuminating." 
2 Thompson, after considering the many variables, physiological and 
psychological, which influence the child 1 s readiness for reading, stated: 
"It can readily be seen that chronological-age furnishes only a very 
rough approximation of the child's readiness or ripeness for learning to 
read." 
A report of a longitudinal study on f~ve hundred children whose 
progress was recorded from kindergarten through high school was· made by 
3 Forester, who says: 
~ny parents believe that a very bright child will do well in 
school regardless of his chronological age even if he is younger 
1william s. Gray, "Reading Achievement Here and 1\.b!l;oad," Elementar 
School Journal~ 51:482-484, May, 1951. 
2George G. Thompson, Child Psychology (Boston: Houghton Mifflin 
Company, 1952), p. 115. 
3 John J: F0rest:er, "At ~hat Age Should A Child Start School?" The 
School Executive, 74:80-81, March, 1955. 
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than the other children in his class. Even some professional edu-
cators believe this is true. However, it was found in the study 
that in many cases early entry may result in maladjustment in 
school, and may even have an adverse effect on adult life. 
Though some writers have concluded that the average child who is 
less than six years of age at the beginning of the school year will quite 
likely be handicapped during his first year or later, other writers are 
far less decisive. To some, chronological age serves only in helping to 
q -:----:-
determine mental age; to others, it serves merely as a rough indicator of 
readiness. The ~jority of school systems admit ~hildren fiye years and 
eight months of age to first grade. 
Sex as a Factor in Beginning Reading 
The question of sex differences in the matter of learning t0 read 
has claimed the attention of many investigators. These differences are 
evident early and are emphasized later by the much larger proportion of 
boys than girls to be found in reading clinics. In 1932 it was Monroe's 1 
opinion that "It is probable that some of the constitutional factors 
which impede reading are found more frequently in boys than in girls. 
Reading rlefects may be similar to color-blindness, and to a number of 
other biological variations in that they occur more frequently among 
males than among females." 
2 In 1940 Durrell reported that the raticr of boys to girls in the 
Boston University Clinic was ten to one, and observed that since differ-
1 Monroe, .QE.• cit., p. 99. 
2Donald D. Durrell, Improvement of Basic Reading Abilities 
(Yonkers-on-Hudson, New York: World Book Company, 1940), pp. 281-282. 
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encescappeared in grade one, basic differences in boys and girls in readi 
ness for reading must be suspected. 
1 Olson observed that the many differences reported between boys 
and girls are probably not sex differences but rather, maturity differ-
ences and that individual differences within each sex are very great. 
He noted that some have advocated "that boys be kept in kindergarten 
longer or that they start school later to offset the advantage held by 
girls." 
A proponent of the plan of deferring the entrance of boys for at 
2 least three months is Pauly, who reported following a ten-year study in 
the public schools of 7ulsa, Oklahoma. Among the implications which he 
drew from his study are: that test ~orms should b~ revised to provide 
separate norms for boys and for girls; that if ~ later entering age can 
be established for boys~ in all likelihood the mental hygiene of many im-
mature boys and their parents will be improved; and that this slower de-
velopment should be recognized and provided for through extension of the 
kindergarten, or utherwise. He notes that state legislatures should 
"provide custodial care, if needed, in some less expensive and more satis 
fying ways educationally." He reminded his reader that the paper was not 
irttended to be conclusive and that, primarily, it was calling attention 
to an apparent fact of sex differences in early school years which has 
been disregarded or overlooked by many teachers, administrators, and by 
~illard C. Olson, Child Development (Boston: D. C. Heath and 
Company, 1949), p, 134. 
2Frank R. Pauly, "Sex Differences and Legal School Entrance Age," 
Journal of Educational Research. 45:1-9. September. 1951. 
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test makers. "Is the problem too inconsequential or. too difficult?" he 
asked. 1 Five months later~ however> writing in another journal, Pauly 
said, "I am convinced that most boys should be at least three months 
older than girls when they enter the first grade." 
In 1951 Konski2 r~ported on her investigation of selected reading 
readiness areas and reading achievement with sixty-six girls and seventy-
four boys. She.found that there were no significant differences between 
boys ~nd girls as a group in the specific reading readine~s factors 
studied, but that at the end of first grade s~ight differences were in 
favor of the girls in word recognition and ability to assoe}ate pictures 
with words. On one test, paragraph comprehension, she found a definitely 
significant di~ference in favor of the girls. She concluded th~t there 
was no need to delay reading~ prolong reading readiness, or raise the 
entrance age.for boys. She felt that there must be other subtle factors 
which operate after the reading readiness period to account for the 
slight differences found at the end of the first year. She questioned 
the kinds of materials in general use in beginning reading and their 
appeal for boys. 
Two years later Steinbach3 wrote, "Delay beginning reading? li!o! 
1Frank R. Pauly, "S.hould Boys Enter Sehool Later Than Girls?" The 
National Education Association Journal, 41:29-31, January, 1952. 
2virginfa J. Konski, "An Investigation into Differences Between 
Boys and Girls in Selected Reading Readiness Areas and in Reading Achieve 
ment" (unpublished Doctor of :Philosophy dissertation, Univ.ersity of 
Missouri> Graduate School, 1951). 
3steinbach, ~· cit. 
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1 Develop the.necessary skills, abilities and attitudes!" Durrell has held 
tnis. thesis for a long time and repeats it this way: "The remedy for lad 
of reading readiness consists in giving the child specific backgrounds 
for reading rather than in 'waiting until he is ready.'" 
ln 1955 a study to determine the extent of any sex differences in 
the performance of beginning first grade pupils on the Metropolitan Readi 
2 ~ ~est.was reported.by Prescott. The study involved 14,959 children, 
of whom there were 7,821 boys and 7~138 girls. Among the findings re-
ported by the author were: when boys and girls were matched according 
to chronological age, the test performance of the girls was somewhat su-
perior to that of boys, there being a critical ratio of 2.14; the mean 
of overage boys was slightly higher than that of overage girls, though 
the difference was not sign~ficant; and the mean of underage girls was 
slightly higher than that of underage boys, though~ again, the difference 
was of neither practical nor statistical significance. The author con-
eluded: "In view of the lack of consistency in superiority of girls over 
boys when chronological age is considered> it is the writer's opi~ion 
that norms by sex for the Metropolitan Readiness Test would be of little 
practical value to the test user." 
1Donald D. Durrell, "Learning Difficulties Among Children of 
Normal Intelligence," Elementary School Journal, 55 :201-208, December, 
1954. 
2George A. Prescot_t, "Sex Differences in Metropolitan Readiness 
Test Results," Journal of Educational Research, 48:605-610, April, 1955. 
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It would appear that there are no significant di·fferences between 
the readiness backgrounds of boys and girls as measured by the instru-
ments curr~ntly available. There is considerable evidence that more boys 
than girls experience difficulty during the process of learning to read. 
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CHAPTER III 
TEST DESCRI-PTION 
This study was concerned with certain backgrotind abilities of 
children entering first grade. Standar~ized group tests were used to 
determine mental age and to provi4e bases for identifying relationships 
between mental ability so measured and background abilities. A standard-
ized group reading readiness test was used to measure ability: to hear 
sounds in spoken words; to identify letters and words following a flash 
stimulus; and to learn and to retain learning of sight words . .An infor-
mal test was devised to measure specific background abilities which pre-
vious research had shown to have a high relationship to beginning achieve 
ment in reading. These specific background abilities which could be 
readily identified and would lend themselves to group testing techniques 
were: matching of capital and lower-case l~tters directly; identifying 
capital and lower-case letters following the hearing of the name of the 
letter; writing of own name; and writing of the twenty-six letters, eithe 
in capital or lower-case form. Two individual tests were concerned with 
the ability to give the names of capit.al· and lower-case letters and to 
give the sounds of capital and lower-case letters. 
A list of the tests is to be found in Table I. 
TABLE I 
TESTS INCLUDED IN THE TESTING PROGRAM 
Test 
Boston University Letter 
Knowledge Tests* 
Murphy-Durrell Diagnostic 
Reading Readiness Test 
Publishing Company 
Boston University, 
School of Education 
World Book Company 
Yonkers-on-Hudson, 
New York 
Otis Quick-Scoring Mental World Book Company 
Ability Tests: New Edition~ Yonkers-on-Hudson, 
Alpha Test: Short Form New York 
California Short-Form Test 
of Mental Maturity, 
Preprimary, Grades Kgn.-I** 
*An informal test. 
**Used in one community. 
California Test Bureau 
Los Angeles~ California 
Copyright 
Date 
1955 
1949 
1953 
1950 
Copies of these tests and their manuals are to be found in 
Appendi~ 
Test manuals and theses wer~ consulted for information about the 
characteristics of the tests employed in the study. This information is 
to be found below, together with a description of the informal test, 
reasons for selecting the abilities to be measured, and the procedure 
followed in the construction of the test. 
~he Boston University Letter Knowledge Tests 
No one instrument had been devised which would serve in making 
comprehensive survey of the various letter knowledges utilizing, insofar 
\ 
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as possible, group test techniques. The Symbol Scales for Use in ~egin­
ning Reading, developed by Wilson and Fleming, 1 were for in~ividual ad-
ministration. The test items and the group testing techniques used by 
2 3 4 Haskell, ~ al., Cazenove, ~ al., Hudak and Wentzel, and Boynton, et 
5 ~· were thoroughly investigated. None was sufficiently comprehensive. 
However, many of the findings have evidence that knowledge of 
letters bore a high relationship to success in beginning reading. The 
researches were studied to determine which abilities were the most indic-
ative and to learn how best to cover all the areas possible of measure-
ment. 
It was decided that the following knowledges would lend themselves 
to group testing techniques and should be surveyed: direct matching of 
capital and of lower-case letters; identification of capital letters from 
a flash stimulus (a test of lower-case letters complementing this test is 
the first half of the visual test in the Murphy-Durrell Diagnostic Read-
ing ~eadiness Test6); identification of capital and of lower-case letters 
1wilson and Fleming, "Symb.o-1 Scales for Userin ~eginning Reading," 
.QP.· cit. 
• 2Barbara Haskell; et al., 11The Relationship of the Knowledge of 
Letter Names and.Reading Achievement in Grade One" (unpublished Master's 
thesis, Boston University, School of Education, 1952). 
3 Cazenove, et al., £E.· cit. 
4Hudak and 'Wentzel, .Q_E. cit. 
5 Boynton, ~ al., .Q.E.· £..!!• 
6 Murphy and Durrell, Murphy-Durrell Diagnostic Reading ~eadiness 
Test, .2P.· cit. 
:s·ost"on tTni V'erslt"yl 
~chool of Education 
~ Librar;Y.,ir 
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from bearing the name of.the letter; ability to write own first name; and 
the ability to write letters from dictation. In addition, individual 
tests of capital and lower-case names and sounds needed to be included to 
complete the survey._ 
An eight-page booklet) eight and one-half inches by eleven incbes, 
was developed. The title page provided space for pupil identification 
data and a summary of test scores+ The second and third pages were de-
voted to Test I, the direct matching, first of capital, and then of 
lower-case letters. Two columns of items on each page were separated by 
a double line. 
Two sample items were placed in the upper left-hand column and 
separated from the test items by a double line~ The twenty-six capital 
letters to be tested were arranged out of alphabetical order down the 
left-hand column and then.down the right-hand column. 
The two sample items and the first test item appeared, in approx-
imation, as follows: 
I 0 T 0 H D c ~ 
X IF .I X R T 
~ 
I A L y A E F I 
The examiner's instructions were: 
SAY: ''We are going to play some games with letters. We are going 
to listen very carefully." 
Put the letters 0 T 0 H D C on the chalkboard~ draw a box a~ound 
the line of letters~ separate the first 0 from the Qther letters as in 
the test, then, 
SAY: !'Open your booklets to the first page. Fold your book back 
like this. (Demonstrate.) Put your marker under the first 
line." 
Check to see that all have the correct place. 
SAY: '~e are going to do the first one together. Let's look at 
the letters on the board. The first letter is an 'O.' 
(Point to it.) Who can find another letter just like it 
here in this line? (Ask a child to come to the board.) 
Show me a letter just like this one. (Point to the first 
10. 1 ) That 1 s right. You may draw a ring around the other 
one. Now look at your booklets. Find the line that looks 
just like mine. Put your finger on the first letter. Find 
the one like it and put a ring around it." 
Check all children. Give whatever help may be necessary. 
SAY: "Move your marker down under the next line. You are going 
to do this one alone. Put yQur finger on the first letter. 
Find another letter in the line beside it that looks just 
like it and put a ring around it." 
Check all children. Give whatever help may be necessary. 
SAY: "There are more lines on this page. You are going to move 
your marker down the page on this side. (D'emonstrate.) 
Then down the page on this side. (Demonstrate.) When you 
CQme to the bottom of the page, turn_yQur booklet over. 
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(Demonst~ate.) Do this side and then this side. (Demon-
strate.) You are going to do these two pages all alone. 
Don't forget to make one ring in each line around the letter 
that looks just like the first letter. Put your marker unde 
the next line. (Check to see that all have the right place. 
Now you may start .•• 
" 
Circulate among the children to see that they are progressing down 
the page and making one mark in each box ~ though the mark may be 
wrong. Since this is a power study and not a speed test~ there is no 
time limit. Encourage the slower workers and urge them to complete the 
·two pages. Watch that some do not go on beyond Test I. When all have 
finished, 
SAY: "Stop • " 
A period of ~elaxation should follow Test I. If there has been 
marked fatigue, collect the booklets at this point. 
Tests II and Ill were set up following the same pattern as that of 
Test I. Sample items were not used. In Test II the stimulus was from a 
flash card, as in item number 8 the letter R was exposed for five seconds 
. 
on a flash card five and one-half by three inches in size. The R was 
printed in heavy black ink and was one and one-quarter inches tall. The 
children were instructed to look at the card all the time that it was ex-
posed and then to find the letter in the line that looked ~ust like it, 
to draw a ring around the letter, and to move the marker down. Item 8 of 
Test II is reproduced, in approximation, here: 
X B p R II 
The format of Test III was the same as that .of Test II. The tests di£-
fered in that the name of the letter to be circled was given by the ex-
aminer. A sample,. in approximation, of the test of knowledge of the name 
of the letter v follows: 
y v n u 
In setting up Tests I, II, and III each letter to be tested was 
placed among the same set of distracters in each of the various tests. 
It was readily recognized that letters other than those chosen can be 
causes of confusion in identifying a given letter, but use of the same 
set of distracters served to cut down a multitude of variables. For ex-
ample, when ability to match the letter B was being tested, D, C, S, and 
P were used as distracters. The order in this t~st, Test I, was: 
c s p B 
When visual memory of B from flash card stimulus was sought, as in Test 
II, the or~er of letters was: 
. 
li 
B s p D ll 
When the ability to identify B from hearing the name of the letter in 
Test III was sought, the order of letters from which to choose the cor-
rect symbol was: 
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p s c D 
So that a pattern could not be established, the order in which the 
letters were tested was changed for each test. As can be noted in the 
case of the letter B, in Test I it was the eleventh item; in Test II, the 
I 
fourth item; and in Test III it was· the thirteenth item. 
The set of distracters used in testing knowledge of lower-case 
letters was established in the Murphy-Durrell Diagnostic Reading Readines 
1 Test. The plan for changing the position of the distracters and the 
order of the items was the same as that usedwith the capitals. 
In Test IV, Section A, a space approximately two inches by seven 
inches was provided for the.child to write his name, with the following 
instructions: "Let's see if you can write your name. I know that some 
of you can write all of it, your first name and your last. If you know 
how to write only part of it, that's all right. Do as much as you can 
here in this space at the top of the page." Plans for scoring considered 
only the first name and permitted credit for correct usage of all cap-
itals~ or capital with the remainder in small letters, or correct usage 
·Of cursive writing. 
In Test IV, Section B, the attention of the children was directed 
to· the numbered lines on page 7. With a.marker placed under the line, 
they were directed to write a letter from dictation on the line. ~he 
1 Murphy and Durrell, Murphy-Durrell Diagnostic Reading Readiness 
~' .QP.· ill· 
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order in which the letters were dictated was that ~eveloped by Casenove, 
1 
et ~·, who described its .development as follows: 
The twenty-six letters of the alphabet were arranged for dicta-
tion in such a way as t~ prevent any possible reliance on an es-
tablished pattern that may have been developed by the child. The 
auditory factor was of prime importance in the construction of this 
test. Care was taken in the dictation order to eliminate auditory 
confusion such as confusion arising from the sounds of the letters 
£ and _.y, 1!! and .!h and i and y. 
The order thus developed was: F, K, Q, R, L, P, R. G. M, E, X, T, Y, N, 
C, J, D, I , 0, B , A, W, S , U, Z, V. 
Individual Test I and Individual 1est II, which were concerned 
with the child 1 s ability to say the :names of capital and of lower-cas.e 
letters and to give the sounds of capital and lower-case letters, were 
placed on page 8. The letters were spaced widely to permit the teacher 
to point to one and ask, "Tell me the name of this letter," or in the 
case of the sounds of letters, "Tell me the sound .of this letter." This 
was done with both capital and l~wer-case letterp in each test. The 
letters Q, X, q and x were not included in the test of letter sounds be-
cause of the difficulty of giving the sound in isolation. The order in 
which letters were tested for name and sound in the individual tests was 
the order of difficulty from easiest to hardest, as found by Boynton, et 
2 
al. The order for naming capitals was: o~ X, A, B, T, C, L, R, I, S, 
....-
P, N, F~ E., H, D, M, K,. Z, J, Y, W, G, q, U, V. The order of lower-case 
letter names was: o~ x, s, c, i, p, t, m, k, z, e, w, r, j, y, f, n, a, 
h, v, u, b, d, 1, g, q. The sounds of capitals from easiest to hardest 
1 Cazenove, ~ al., .QE.. ill· 
2Boygt~n. et a1.. op. eft. 
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were: S, 13, T, F, C, D, 0, z·, P, H. M, N, J"' K, A, L, R, y, G, I, E, W, 
U, Y. · The sounds of lower,..case letters from the eas.iest to the hardest 
were: s, t, f, p, m, z, k, o, b, c, h, j, n, r, d, w, g, a, e, 1, v, i, 
u, y. 
The use of the primer type was considered; however, it did not 
allow for adequate spacing within the limits of an eight-page booklet. 
The standard pica was also proposed, but after seeing the clarity pro-
duced by the use of the proportional typewriter, the small difference in 
the size of the lower-case letters was considered negligible by compari-
son. The booklet was made up and repro·duced by the plan-o-graph process. 
'Murphy-Durrell Diagnostic Reading Readiness Test 
The test is designed to furnish measures of three abilities, 
namely, auditory discrimination, visual discrimination, and ability to 
learn new words. 
Validity. It is reasonable to believe that the abilities which 
the tests purport to measure are critical with respect to success in be-
ginning reading~ The validity is also based on experimental data. 
Reliability. Based on 225 first grade pupils, the reliability 
(odd-even, corrected) of the auditory test, Test 1, was fotrnd to be .96. 
The visual test, Test 2, was found to have a reliability coefficient ·of 
.95. 
Description of the test. Test 1, Auditory, is made up of eighty-
four pictures. For each item the teacher pronounces a keyword and the 
name of the picture. When the key word and the name of the picture start 
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alike in it~ms 1 to 48, or when the keyword and t~e name of the pictur~ 
end alike in items 49 to 84, the child must mark the picture with a cross 
Test 2, Visual, consists of fifty-~wo.items; the first half a~e 
groups of letters, the last, groups of wprds. After the teacher has ex-
posed a flash card for five seconds with a letter, in items 1 to 26., or 
with a word, in items 27 to 52, the chil~ is asked to circle the letter 
or word which corresponds to that on the flash card. 
Test 3, Learning Rate, consists.of ten words on flash cards, five 
of -which are .accompanied by flash card pictures. The wprds are shown to· 
a group of children and discussed during a ten-minute pe~iod. Practice 
in a prescribed manner is carried out for another ten-minute period. An 
hour later each pupil is tested individually for recognition of the words 
and told of any he may fail. His score is recorded. Two individual test 
periods follow, one during the middle of the day, and one before the 
close of the day. Each score is recorded. The score on the third test 
is the learning rate. 
Otis Quick-Scoring Mental Ability ~est~: New Edition, Alpha As 
;validity. ''Predictive validity'' is claimed on the basis of corre-
lations of .63 and .62 between the Alpha Short FormAs and the average of 
two Feading subtests of the Metropolitan Achievement Test ~n two inde-
pendent samples_. It is to be assumed that these validity coefficients 
were computed at a level above first grade. Correlations between Alpha 
Short Form As and Stanford Achievement Test subtests in reading and spell 
ing ranged from .31 to .43· at first grade level. 
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Reliability. Split-half reliability coefficients were comput~d 
for Form As for two samples of third grade pupils with 370 in each sample 
The coefficients were .87 and .88 when corrected by the Spearman-Brown 
formula. The standard error of measurement is reported at 4 po·ints of 
raw score. The standard error for first grade pupils would~ no· doubt, be 
somewhat higher. 
D'escription. The test is composed of two parts, verbal and non-
verbal, the scores of which may be considered separately or may be com-
bined. The nonverbal part, which is administered first, requires twelve 
minutes of independent work on the part of the child after directions 
have been given and the procedure established. Forty-five items make up 
the nonverbal part, each one consisting of a row of four pictures, three 
. 
of which are alike. A line is to be drawn through the one that is not 
like the other three. Each correct item is valued at one point of raw 
score. 
The verbal test uses the same printed pages. The child is given a 
crayon of another color to differentiate for scoring purposes. This part 
of the test requires about tenminutes. Directions are given verbally 
for each of the forty-five items; for example, in item 18, the pictures 
are: an eraser, a pencil, a typewriter, and a pen with a bottle of ink. 
The directions :t.n this item are, "Mark the thing we write with that has a 
point but which we do not have to sharpen.'' The child is allowed five 
seconds to mark the item. One point of raw score is earned py each cQr-
rectly marked item. 
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California Short-Form Test of Mental Maturity 
Validity. Correla.tions between the total mental factors score and 
the individual Stanford-Binet score have been reported to be as high as 
or higher than that of sny other one-period mental ability test with the 
Stanford-.Bine.t. 
Spatial Relation-
ships 
Lpgical Reasoning 
Numerical Reason-
ing 
Verbal Concepts 
TABLE Il 
INTERCORRELATIO~S OF TEST SECTIO~S 
AS ImPORTED IN MAmJAL 
Logical Numerical Verbal Total Lan- ~on-
Reasoning Reasoning Concepts Mental guage Language 
Factors Factors Factors 
.187 .402 .174 .647* .289 . no* 
.282 .305 .527* .483* .471* 
.367 .541* .511* .538* 
.682* .847* .428 
Total Mental Factors .838* .812* 
Language Factors .603 
*since some subtest scores are also included in certain ~ther 
summary scores against which they are correlated, these coefficients 
are spuriously high. 
Reliability. Based 'on 500 pupils in Grade I, the authors report 
split-half reliability coefficients as c~rrected by the Spearman-Brown 
formula that range from .806 to .925. 
Description of the test. Test 1 consists of seven items, pictures 
of people, hands, and feet, designed to reveal the ability to discrim-
inate between right and left. 
Test 2 consists of seven items aimed at measuring ability to use 
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spatial imagery. 
Test 3 i13 made up of s.even picture situations, two of which are 
alike. The -child must find an.other which is similar to the first two. 
7est 4 also has seven picture items. In these items the pupils 
must make in_fe}:'ences in order to complete each task cor!L',ectly. 
Test 5, again seven picture situations, these calling for under-
standing of vocabulary, such as tallest, most, etc., and simple number 
series. 
Test 6 presents seven picture problems in quantitative reasoning. 
Test 7 consists of fourteen keywords and forty-two pictures. 
Each of these key words must be properly identified in picture form in 
order to obtain the correct response. Three pictured answers are pre-
sented for each key word. 
G 
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CHAPTER~V 
PROCEDURE OF 7HE.STUDY 
The purpose of this investigation was to measure and study certain 
background abilities of first grade· entrants. 
Selection and Size of the Population 
It was, of course, desirable to hav~~ a population representative 
of various socio-economic levels. Four co~unities, all within a twenty-
mile radius of Boston, participated. The superintendent of schools in a 
large industrial city was asked to permit the study to be carried out in 
all the first grades in the community. The permission was granted. In 
an effort to balance the population distribution, superintendents of 
three other communities were asked to permit the study on a teacher-
volunteer basis. These permissions were~also granted. One of the com-
munities represented a high socio-econ9mic area, and twa were representa-
tive of middle clas~ suburban towns. 
Table III shows the number of participating classrooms and the 
number of children in each of the four communities. 
T.ABLE III 
NUMBER OF CLASSES AND PUPILS IN THE FOUR COMMUNITIES 
Community Number of Classes Number of Pupils 
1 21 664 
2 17 449 
3 13 417 
4 30 809 
Total 91 2339 
Teacher Preparation 
All teachers who participated in the study were experienced class-
room teachers. They met prior to the giving of the initial battery of 
tests. During the first meeting the aims and the plan of the study were 
explained and the teachers were acquainted with each of the tests to be 
used. In three of the communities the elementary supervisors or reading 
consultants, each trained in the techniques of testing~ sat in on meet-
ings with the teachers. They worked closely with the teachers, helping 
with schedules and assisting with the testing. In one community a senior 
member of the faculty of Boston University, School of Education, was the 
coordinator. 
Testing Program 
In order to measure the abilities brought to first grade, the 
testing program was scheduled to be in operation st~rting in the second 
week of the school year. The Boston University Letter Knowledge Tests 
were administered first, followed during the next week by the Murphy-
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Durrell Diagnostic Reading Readiness Test. The group intelligence tests, 
either the Otis Quick-Scoring Mental Ability ~' Alpha~ _Short Form, As 
or the California Short-Form Test of Mental Maturity were administered 
shortly thereafter. 
Scoring of the Tests 
Because of the nature of the test battery, it was considered ad-
visable that the classroom teachers do the preliminary scoring of all 
tests. If the information with regard to individual capacities and abil-
ities was to serve, the classroom teacher was the one most in need of 
immediate access to it. Scoring instructions for all the tests were ex-
plained at the meetings and included in detail in the manuals. 
In the Boston University Letter Knowledge Tests a minus sign in thE 
margin was used to indicate an incorrect answer. The number of correct 
responses was recorded in the space provided under each test and on the 
front page of the booklet. Strip scoring keys were provided for Tests 
II, III, and IV B. As mentioned previously, manuscript or cursive writ-
ing was credited in both the writing tests. The question of the subjec-
tivity in the scoring of these tests will be discussed under the topic 
head, Checking and Recording of Data. The Individual Tests were scored 
as they were given, the teacher recording a minus sign under the item 
missed. The total correct responses were recorded below the test and on 
the front page of the booklet. 
A class record sheet and profile sheets for each child were made 
available for teacher use. A copy of the profile sheet and of the class 
record sheet are to be found in the appendix. The test booklets were 
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returned to the writer. 
Checking and Recording of Data 
The test booklets containing a total of nearly 60,000 separate 
scores or items were extensively spot-checked for accuracy. The number 
of errors in scoring was negligible. These were corrected. Since the 
test of the writing of the name and the test of the writing of the let-
ters presented an element of subjectivity in scoring~ the writer checked 
a random sample of 200 tests and found that the instances of disagreement 
with the teacher scoring on the ~ame-writing item numbered 8, or .04 per 
cent of the total, and on the writing of twenty-six letters the instances 
of disagreement numbered 25, or .004 per cent. 
Large master sneets for each class were prepared for recording the 
data which were to be punched on standard IBM cards. ~ach child's record 
was coded in such a fashion as to make possible his identity through sex, 
class, teacher, and community coding~ 
~he analyses of these data will be the ,concern of the. following 
ch~pter. 
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CHAPTER V 
.ANALYSIS OF~DATA 
What children bring to first g~ade in the way of letter knowledges 
what auditory and visual perception abilities they may have, and what 
kinaesthetic abilities they may possess is the concern of this study. 
Of particular concern is the relationship-of these various knowledges and 
abilities to mental age, to chronologfcal ~ge, to learning rate, and to 
the sex of the child. 
The data were analyzed to determine the abilities of first grade 
entrants: 
1. To match capital and lower-case ~~tters directly 
2. To identify capital and lower-cas,e ·,I~etters following a flash 
stimulus 
3. To identify capital and lower.-case letters following the hear-
ing of the name of the letter 
4. To write the twenty-six letters, either in capital or lower-
case form 
5. To write own first name 
6. To give the names of capital and lower-case letters 
7. To give the sounds of capital and lower-case letters 
8. To identify sounds in words 
9. To idei!tify words from a flash stimulus 
10. To learn and to retain learning of sight words. 
·68 
"' 
The data were also analyzed to determine the relationships of the 
various letter knowledges to: 
1. Mental age 
2. Chronological age 
3. Learning rate 
4. Sex differences. 
As indicated in Chapter IV, all data were punched on IBM cards and 
processed for the total population on all variables to give: 
1. Range (of raw scores) 
2. ;Frequencies 
3. Cumulative frequencies 
4. Percentiles. 
The cards were rerun to give the following breakdowns: 
1. Chronological Age quartiles for total population and for boys 
and girls with all variables: 
a. Range 
b. Frequencies 
c. Cumulative frequencies 
d. Percentiles 
2. Mental Age quartiles for total population and for boys and 
girls with all variables: 
a. Range 
b. Frequencies 
c. Cumulative frequencies 
d. Percentiles 
3. Learning Rate quartiles for total population with certain 
variables: 
a. Range 
b. Frequencies 
c. Cumulative frequencies 
d. Percentiles 
These tabulations provided the basis for the analysis of the data. 
Central Tendency and Variability 
Statistical description of the population involved the calcula-
tions of means and standard deviations. The data were grouped for these 
purposes as sums of scores were not available. 
Statistical description of the population. The total population 
was comprised of 2339 cases; however, because in some instances one of 
the tests of the battery was not taken, the total number was reduced to 
2188. In some cases, parts of tests were not completed because of ab-
sence. For these test scores, the symbol "y" was used in lieu of a 
score in recording the data for IBM processing. The number of cases will 
necessarily run short of the total in subtest calculations in some in-
stances. However, it was decided, in view of the nature of the study, 
that as much data as possible should be retained. This decision was made 
following an inspection of the number of "y 1 s" within the 2188 cases and 
the realization that in no case was the particular reciprocal.so great as 
to seriously affect the findings. The study was based, therefore, on 
data gathered on 2188 first grade children. 
The mean and standard deviation of chronological age, together 
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with the frequencies grouped in intervals of three, are reported in 
Table IV. 
TABLE IV 
CENTRAL TENDENCY AND VARIABILITY OF CHRONOLOGICAL AGES 
OF 2188 FIRST GRADE CHILDREN · 
Chronological Age 
(in months) 
Mean 
S.D. 
97 - 99 
94 - 96 
91 - 93 
88 - 90 
85 - 87 
82 - 84 
79 - 81 
76 - 78 
73 - 75 
70 - 72 
67 - 69 
64 - 66 
61 - 63 
75.86 
4·.47 
Frequencies 
Median 
Q. 
2 
1 
12 
36 
31 
78 
417 
517 
538 
488" 
66 
0 
2 
75.00 
-3.5 
The mean chronological age of the 2188 first grade children com-
puted as of October 15, 1955 is 75.86 months. The range ef ages is from 
61 te 99 months. The standard deviation is 4.47. The median is 75.00 
and Q :i:s 3.5 
Table V shows the mean and standard deviation of mental ages as 
well as the frequencies as they fell within five unit intervals. 
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Mean 
S.D. 
TABI:.E V · 
CENTRAL TENDENCY AND VARIABLLITY OF MENTAL AGES 
OF 2188 FIRST GRA~E CHILDREN 
Mental Ag~s 
(in months) 
120 - 124 
115 - 119 
110 - 114 
105 - 109 
100 - 104 
95 - 99 
90 - 94 
85 - 99 
80 - 84 
75 - 79 
70 - 74 
65 - 69 
60 - 64 
55 - 59 
50 - 54 
45 - 49 
82.90 
10.45 
Frequencies 
Median 
Q 
6 
2 
23 
33 
69 
112 
236 
439 
488 
382 
208 
116 
38 
22 
9 
5 
83.00 
6.00 
With a range of 45 to 124 months in mental age, the mean was.82.90 
months with a standard deviation of 10.45. So large a standard deviation 
is indicative of a heterogeneous group. Further evidence of heterogenity 
lies in the fact that the range of mental ages is more than twice as 
great as that of chronological ages. 
Intelligence quotient frequendes grouped in intervals of ten are 
reported in Table VI, ·as are the mean and ·standard deviation. 
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TABLE VI 
CENTRAL TEND~NCY AND VARIABILITY OF INTELliGENCE QUOTIENTS 
OF 2188 FIRST GRADE CHILDREN 
-
Intellig!=nce Frequencies 
Quotients 
150 - 159. 13 
140 - 149 41 
130 - 139 118 
120 - 129 296 
110 - 119 557 
100 - 109 702 
90 - 99 316 
80 - 89 118 
70 - 79 25 
60 - 69 2 
Mean 109.50 Median 108.00 
S.D. 14.00 Q 8.00 
As shown by the preceding table, the frequency distributions pro-
duce a mode at the 100 to 109 interval. The mean intelligence quotient 
of 109.50 indicates that the group as a whole is in the high normal 
range, accepting the normal range to be from 90 to 110. The large stand-
ard deviation attests to the heterogeneity of the total group~ 
For the purposes of this study, a wide range of abilities was de-
sired. It would appear that judging from the obtained results of the 
mental abilities tests used, the goal of a large, heterogeneous popula-
tionwas achieved. 
Results of background abilities subtests. Tables VII.through XXI 
report the results of each of the subtests. Table XXII summarizes all 
subtestvtables in terms of number of scores, total possible score, range 
.11 
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letter knowledge tests in terms of number of scores, total possible 
score, median, Q, and·per cent of pupils scoring 20 or more letters cor-
rect. 
The first table of subtest results is Table VII and is concerned 
with the ability of the entire group to match capital letters directly. 
Raw 
Score 
26 
25 
24 
23 
22 
21 
20 
19 
18 
17 
16 
15 
14 
13 
12 
11 
10 
9 
8 
7 
6 
5 
4 
3 
2 
1 
0 
Totals 
Mean 
S.D. 
TABLE VII 
DISTaiBUTION OF SCORES OF 2188 PUPILS 
ON MATCHING.CAPITALS 
Frequencies Per Cent 
1494 68.28 
385 1.7. 59 
138 6.BO 
67 3.06 
25 1.14 
9 .41 
4 .18 
3 .13 
3 .13 
6 .27 
3 .13 
1 .04 
3 .13 
3 .13 
4 .18 
9 .41 
3 .13 
2 .09 
2 .09 
7 .31 
2 .04 
3 .13 
6 .27 
3 .13 
0 .00 
0 .00 
3 .13 
2188 99.83 
25.34 Median 26.00 
3.06 0 0.5 
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Pespite the wide range of mental abilities and chrono~ogical ages 
of the entire group, Table VII indicates that of the 2188 chi~dren tested 
for ~bility to match the twenty-six capital letters directly in Test I of 
the ~oston University Letter Knowledge Tests, over 68 per cent attained 
a perfect score, while 86 per cent of the group could match ~wenty-five 
or more letters. Ninety-two per cent could match twenty-four or more 
letters. Ninety-six per cent were capable of matching twenty-two or more 
let~ers, and almost 97 per cent, 96.96, were capable of matching twenty 
or more letters. The mean is 25.34 with a standard deviation of 3.06. 
The median score is 26.00 with a Q of 0.5. 
In Table VIII will be found the distribution of scores of 2188 
pupils on matching lower-case letters. 
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. TABLE VIII 
DISTRIBUTION OF SCORES OF 2186 PUPILS 
ON MATCHING LOWER-CASE LETTERS 
. -
Raw " 
Score Frequencies Per Cent 
. 
26 840 38.43 
. 
25 561 25.66 
24 377 17.25 
. 
23 180 8.23 
22 84 3.84: 
21 43 1.97 
20 24 1..10 
19 22 1.01 
18 
. 
6 
. 
.27 
17 3 .14 
16 5 .23 
15 5 .23 
14 3 .14 
13 5 .23 
12 1 .04 
11 3 .14 
10 0 .00 
9 0 .00 
8 1 .04 
7 3 .14 
6 5 .23 
5 2 .09 
4 4 .18 
3 3 .14 
2 2 .09 
1 1 .04 
0 ~ 3 .14 
Totals 2186 100.00 
Mean 24.48 Median 25.00 
S.D. 2.98 Q 1.00 
As might be expected, the scores on matching lower-case letters 
do not run as high as do those of matching capitals. However, Table VIII 
reveals that over 38 per cent of the pupils attained a perfect score with 
64 per cent scoring 25 or better; 81 per cent, 24 or better; over 93 per 
cent, 22 or better; and 96.48 per cent were capable of matching directly 
20 or more lower-case letters. The mean is 24.48 with a standard devia-
tion of 2.98. The median is 25.00 and Q is 1.00. 
Table IX shows the distribution cf scores of 2183 pupils on 
identifying capitals from a flash stimulus. 
Totals 
Raw 
TABLE IX 
DISTRIBUTION OF SCORES OF 2183 PUPILS 
ON IDENTIFYING CAPITALS SHOWN 
Score Frequencie'S Per Cent 
26 844 38.66 
25 370 16.95 
24 244 11.18 
23 176 8.06 
22 141 6.46 
21 111 5.08 
20 53 2.43 
19 42 1.92 
18 44 2.01 
17 23 1.05 
16 18 .82 
15 15 .69 
14 17 .78 
13 12 .55 
12 12 .55 
11 10 .46 
10 6 .27 
9 9 .41 
8 1 .04 
7 2 .09 
6 10 .46 
5 4 .18 
. 
' 4 3 .14 
3 
-
6 .27 
2 3 .14 
1 3 .14 
. 0 4 .18 
2183 99.97 
Mean 23.52 Median 25.00 
S.D. 4.18 Q 2.00 
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Scores on visual memory for capitals, the ability to retain the 
flashed stimulus long enough to find the letter among a set of dis-' 
tracters, are shown in Table IX. Over 38 per·cent of the 2183 pupils ob-
tained the perfect scor·e of 26. 0\Ter 55 per cent identified 25 or more 
letters; over 66·per cent, 24 or more letters; 74 per cent, 23 .or more 
letters; 81 per cent, 22 or more; and 20 or more letters were correctly 
~dentified by over 88.72 per cent or the entire group of children. The 
mean is 23.52 with a standard deviation of 4.18. The median score is 
25.00 with Q at 2.00. 
Table X shows tpe distribution and per cent of scores of 2114 
pupils on identifying lower-case letters from a flash stimulus. 
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TABLE X 
DISTRIBUTION OF SCORES OF 2114 PUPILS 
ON IDENTIFYING LOWER-CASE LETTERS SHOWN 
Raw 
Score Frequencies Per Cent 
26 315 14.90 
25 291 13.76 
24 353 16.70 
23 300 14.19 
22 228 10.78 
21 163 7. 71 
20 97' 4·.59 
19 79 3.74 
18 54 2.55 
17 65 3.07 
16 42 1.99 
15 27 1.28 
14 18 .85 
13 14 .66 
12 16 .76 
11 8 .38 
10 9 .43 
9 4 .19 
8 4 .19 
7 7 .33 
6 5 .24 
5 5 .24 
4 2 .09 
3 2 .09 
2 1 .05 
1 1 .05 
0 4 .19 
Totals 2114 99.90 
Mean 22.12 Median 23.00 
S.D. 3.88 Q 2.00 
The identification of lower-case letters ~rom a flash stimulus 
proved, as would be expected, to be more difficult than the identifica-
tion of capitals. Table X, complementing Table IX, shows the frequencies 
and per cents of 2114 pupils on visual memory for lower-case letters. 
This test is the first half of the visual test in the Murphy-Durrell 
Diagnostic Reading Readiness Test. Almost 15 per cent attained a perfect 
score, while 45 per cent identifiQd 24 or more; 59 per cent, 23 or more; 
70 per cent, 22 or more; and 82.63 per cent were able to identify 20 or 
more lower-case letters. The mean is 22.12 and the standard deviation, 
3.88. The median score is 23.00 with a Q of 2.00. 
Table XI reports the distribution of scores of 2181 pupils on 
identifying capitals named. 
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TABLE ,XI 
DISTRIBUTION OF SCORES OF 2181 PUPILS 
ON IDENTIFYING CAPITALS NAMED 
Raw Frequencies Per Cent. Score 
26 418 19.16 
25 162 7.43 
24 96 4.40 
23 83 3.81 
22 74 3.39 
21 60 2.75 
20 63 2.89 
19 50 2.29 
18 63 2.89 
17 57 2.61 
16 72 3.30 
15 73 3.35 
14 70 3.21 
13 74 3.39 
12 82 3.76 
11 78 3.58 
10 75 3.44 
9 105 4.81 
8 80 3.67 
7 89 4.08 
6 65 2.98 
5 70 3.21 
4 51 2.34 
3 33 1.51 
2 19 .87 
1 11 .50 
0 8 .37 
. 
Totals 2181 99.99 
Mean 16.62 Median 17.00 
S.D. 7.66 Q 7.5 
Scores of 2181 pupils on the identification of capitals from sets· 
of distracters~ upon hearing the name of the capital, are reported in 
Table XI. Over 19 per cent of the pupils were able to identify all the 
' 
capitals; 26 per cent, 25 or more; 31 per cent, 24 or more; 38 per cent, 
22 or more; and"almost 44 per cent could identify 20 or more capital 
letters. The mean score is 16.62 with a standard deviation of 7.66. 
The median is 17.00 with a Q of 7.5. 
Table XII presents the data from 2184 pupils on the identification 
of lower-case letters following the hearing of the name of the letter. 
Totals 
TABLE XII 
DISTRIBUTION OF SCORES OF 2184 PUPILS 
ON IDENTIFYING LOWER-CASE LETTERS NAMED 
Raw Frequencies Per cent Score 
26 ' 26 1.19 
25 32 1.47 
24 51 2 ... 33 
23 61 2 .. 79 
24 73 3.34 
2l 63 2.88 
20 66 3.02 
19 70 3.20 
18 72 .3.30 
11 73 3.34 
16 71 3.25 
15 94 4.30 
14 92 4 .. 2.1 
13 84 3.85 
12 117 5.36 
11 114 5.22 
10 123 5.63 
9 148 6.78 
8 125 5.72 
7 114 5.22 
6 160 7.33 
5 104 . 4.76 
4 87 3.98 
3 72 3.30 
2 38 1. 74 
1 28 1.28 
0 26 1.19 
2184 99.98 
Mean 12.04 Median 11.00 
S.D. 6.52 Q 5.00 
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Table XII shows the scores of 2184 pupils on the identification of 
lower-case letters upon hearing the name of the letter. Only 1.19 per 
cent attained a perfect score and 17.02 per cent were able to identify 
20 or more letters. The mean is 12.77 with a standard deviation of 6.52. 
The median score is 11.00 with a Q of 5.00. 
Table XIII reports the distribution of scores from 3 to 1 on the 
ability of 2187 pupils to write their own first name. 
Totals 
Raw 
TABLE XIII 
DISTRIBUTION 0¥ SCORES OF 2187 PUPILS 
ON WRITING OWN FIRST NAME 
Score Frequencies 
3 1580 
2 344 
1 263 
2187 
Mean 2.60 Median 3.00 
S.D. .73 Q .5 
Per Cent 
72.24 
15.73 
12.03 
100.00 
Table XIII reports the distribution of scores of 2187 pupils on 
ability to write own first name. A score of 3 indicates that the child 
could write all the letters of his own name in proper order. Over 72 
per cent were capable of so doing. An additional 15 per cent were able 
to write one half or more of the letters in their names .. The mean is 
2.56 and the standard deviation is .73. The median score is 3 with a 
Q of .5. 
Table XIV reports the distribution of scores of 2184 pupils on the 
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ability to write letters from dictation. 
TABLE XIV 
DISTRIBUTION OF SCORES OF 2184 PUPILS 
. ·ON WRITING LETTERS FROM DICTATION 
. 
Raw 
Score Frequencies Per Cent 
26 74 3.39 
25 66 3.02 
24 59 2.70 
23 50 2.29 
22 55 2.52 
21 62 2.84 
20 58 2.65 
19 44 2.06 
18 53 2.43 
17 43 1.97 
16 68 3.11 
15 50 2.29 
14 56 2.56 
13 58 2.65 
12 48 2.20 
11 69 3.16 
10 63 2.88 
9 73 3.34 
8 91 4.16 
7 87 3.98 
6 95 4.35 
5 104 4.76 
4 111 5.08 
3 112 5.13 
2 121 5.54 
1 145 6.63 
0 269 12.31 
Totals 2184 100.00 
Mean 9.98 Median 8.00 
S.D. 8.34 Q 7.00 
. 
. Table XIV shows the distribution of scores of 2184 pupils on the 
writing of either capital or lower-case letters from dictation. Only 
3.39 per cent were able to wxite all 26 letters and 19.41 per cent were 
able to write 20 or more letters. The mean is 9.98 and the standard de-
viation, 8.34. The median score is 8.00 with a Q of 7.00. 
Table XV repo~ts the distribution of scores of 2184 pupils on 
naming capital letters on an individual test. 
Totals 
Raw 
TABLE XV 
DISTRIBUTION OF S00RES OF 2184 PUPILS 
ON NAMING CAPITALS· ( INDIVIDUAL TEST) 
Score Frequencies 
26 265 
25 83 
24 80 
23 66 
22 60 
21 57 
20 37 
19 42 
18 44 
17 48 
16 42 
15 41 
14 48 
13 56 
12 41 
11 59 
10 56 
9 73 
8 80 
7 77 
6 104 
5 94 
4 115 
3 145 
2 142 
. 1 111 
0 118 
2184 
Mean 12.20 Median 10.00 
S.D. 9.08 Q 8.5 
Per Cent 
12.13 
3.80 \ 
3.66 
3.02 
2.75 
2 .. 60 
1.69 
1.92 
2.01 
2.20 
1.92 
1.88 
2.20 
2.56 
1.88 
2.70 
2.56 
3.34 
3.66 
3.52 
4.76 
4.30 
5.27 
6.64 
6.50 
5.08 
5.40 
99.95 
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Table XV shows the distribution of scores of 2184 pupils on naming 
capital letters on an indiv.idual test. A score of 26 was attained by 12 
per cent of the total group. Almost 16 per cent could.name 25 or more 
capitals; 19 per cent could name 24 or more; 22 per cent, 23 or more; 25 
per cent, 22 or more, and nearly 30 per cent could name 20 or more cap-
itals. The mean is 12.29 and the standard deviation, 9.08. The median 
score is 10.00 and Q is 8.5. 
Table XVI reports the distribution of scores of 2184 pupils on 
naming lower-case letters on an individual test. 
/ 
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TABLE XVI 
DISTRIBUTION OF SCORES OF 2184 PUPILS 
ON NAMING LOWER-CASE LETTERS (INDIVIDUAL TEST) 
Raw Frequencies Per Cent Score 
26 52 2.38 
25 37 1.69 
24 40 1.83 
23 40 1.83 
22 49 2.24 
21 61 2.79 
20 48 2.20 
19 44 2.01 
18 45 2.06 
17 49 2.24 
16 60 2.75 
15 40 1.83 
14 56 2.56 
13 54 2.47 
12 57 2.60 
11 55 2.52 
10 70 3.21 
9 72 3.30 
8 63 2.88 
7 67 3.06 
6 101 4.62 
5 118 5.40 
4 152 6.96 
3 182 8.33 
2 221 10.12 
1 179 8.20 
0 172 7.88 
Totals 2184 99.96 
Mean 9.00 Median 6.0 
S.D. 7.50 Q 6.5 
Table XVI shows the distribution of scores of 2184 pupils on 
naming lower-case letters on an individual test. Only 2 per cent of the 
pupils were capable of naming all lower-case letters and 15 per cent were 
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at ion, 7.50. The median score is 6.0 with a Q of 6.5. 
Table XVII reports the distribution of scores of 2170 pupils on 
giving sounds of capitals on an individual test. 
TABLE XVII 
DISTRIBUTION OF SCORES OF 2170 PUPILS 
ON GIVING SOUNDS OF CAPITALS (INDIVIDUAL TEST) 
Raw Frequencies Per Cent Score 
24 13 .59 
23 9 .41 
22 11 .51 
21 14 .64 
20 22 1.01 
19 17 .78 
18 23 1.06 
17 25 1.15 
16 26 1.20 
15 24 1.10 
14 31 1.43 
13 31 1.43 
12 24 1.11 
11 29 1.34 
10 32 1.47 
9 43 1.98 
8 36 1.66 
7 44 2.03 
6 55 2.53 
5 58 2.67 
4 81 3.73 
3 90 4.15 
2 158 7.28 
1 217 10.00 
0 1057 48.71 
Totals 2170 99.97 
Mean 3.88 Median 1.0 
S.D. 5.66 Q 2.5 
Table XVII shows the distribution of scores of 2170 pupils ~n 
I 
giving sounds of capitals when tested individually. Since the sounds of 
Q and X were not included, the total possible score is 24. This was at-
tained by .59 per cent. Those who could give sounds of 20 or more let-
ters represent only 3.16 per cent of the entire group. Nearly one half 
of the group, 48.71 per cent, were unable to give the sounds of any let-
ters. 7he mean is 3.88 and the standard deviation, 5.66. The median is 
1.0 and Q is 2'.5. 
Table XVIII reports the distribution of scores of 2170 pupils on 
giving sounds of lower-case letters when tested individually. 
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TABLE XVIII 
DISTRIBUTION OF SCORES OF 2170 PUPI~S 
ON GIVING SOUNDS OF LOWER-CASE LETTERS (INDIVIDUAL TEST) 
Raw Frequencies Per Cent Score 
24 11 .51 
23 3 .14 
22 10 .46 
21 11 .51 
20 12 .55 
19 12 .55 
18 13 .60 
17 16 .74 
16 22 1.01 
15 21 .97 
14 31 1.43 
13 15 .69 
12 27 1.24 
11 24 1.11 
10 27 1.24 
9 26 1.20 
8 30 1.38 . 
7 32 1.47 
6 45 2.07 
5 51 2.35 
4 58 2.67 
3 89 4.10 
2 133 6.13 
' 1 244 11.24 
0 1207 55.62 
"Totals 2170 99.98 
Mean 3.08 Median. 0.0 
S.D. 5.06 Q 1.5 
Table XVIII shows the distribution of scores of 2170 pupils on 
giving sounds of lower-case letters. The sounds of q and x were not in-
eluded, so the total possible score is 24. Only .51 per cent attained 
this score and 2.17 per cent scored 20 or more letters. Over 55 per cent 
were unable to give the sound of any letter. "The mean score is 3.08 and 
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the standard deviation is 5.06. The median score is .0. 0 and Q is 1. 5. 
Table XIX gives the·distribution of scores of 2120 pupils on visua 
memory for words. 
TABLE XIX 
DISTRlBUTION OF SCORES OF 2120 PUPILS 
ON VISUAL MEMORY FOR WORDS 
. 
Raw Frequencies Per Cent Score 
26 9 .42 
25 7 .33 
24 8 .37 
23 17 .80 
22 29 1.37 
21 34 1.60 
20 48 2.26 
19 61 2.88 
18 77 ' 3.63 
17 99 4.67 
16 104 4.91 
15 130 6.13 
14 134 6.32 
13 166 7.83 
12 189 8.91 
11 178 8.40 
10 194 9.15 
9 152 7.17 
8 163 7.69 
7 112 5.28 
6 70 3.30 
5 55 2.'59 
4 36 1. 70 
. 3 21 .99 
2 18 .85 
1 7 .33 
0 2 .. 09 
Totals 2120 99.97 
Mean 12.16 Median 12.00 
S.D. 4.70 Q 3.00 
. 
Table XIX shows the distribution of scores of 2120 pupils on 
visual memory for 26 wo~ds, the second ha1f of the visual test of the 
Murphy-Durrell Reading Readiness Test. The mean is 12.16 and the stand-
ard deviation, 4.70. The median score is 12.00 and Q is 3.00. 
Table XX reports the distribution of scores of 2181 pupils on the 
auditory test. 
Totals 
TABLE XX 
DISTRiBUTION OF SCORES OF 2181 PUPILS 
ON AUDITORY TEST 
Raw Score Frequencies Fer Cent Intervals within Interval 
-
80 - 84 52 2.38 
75 - 79 81 3. 71 
70 - 74 67 3.07 
65 - 69 102 4.67 
60 - 64 147 6.74 
55 - 59 73 3.35 
50 - 54 163 7.47 
45 - 49 165 7.57 
40 - 44 89 4.08 
35 - 39 199 9.12 
30 - 34 181 8.30 
25 - 29 86 3.94 
20 - 24 131 6.01 
15 - 19 122 5.59 
10 - 14 73 3.35 
5 - 9 87 3.99 
0 - 4 363 ' 16.64 
2181 99.98 
Mean 35.80 Median 36.00 
S.D. 23.85 Q 21.00 
Table XX shows the distribution of scores of 2181 pupils on the 
auditory test. This is the first test of the Murphy-Durrell Reading 
Readiness Test. The mean is 35.80 and the standard deviation is 23.85. 
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The median score is 3.6. 00 and Q is 21.00. 
Table XXI reports the distribution of scores of 2174 pupils on 
the learning rate test. 
Totals 
TABLE XXI 
DISTRIBUTION OF SCORES OF 2174 PUPILS 
ON LEARNING RATE TEST 
Raw Frequencies Score 
10 106 
9 88 
8 119 
7 169 
6 220 
5 245 
4 316 
3 345 
2 275 
1 205 
0 86 
2174 
Mean 4.41 Median 4.00 
S.D. 2.62 Q 2.00 
Per Cent 
4.87 
4.05 
5.47 
7.77 
10.12 
11.27 
14.53 
15.87 
12.65 
9.43 
3.95 
99.98 
Table XXI shows the distribution of scores on the learning rate 
test. This, also, is a part of the Murphy-Durrell Reading Readiness Test 
and consists of ten items, words which are taught in a prescribed manner 
and tested individually for retention. The mean is 4.41 and the standard 
deviation is 2.62. The median score is 4.00 and Q is 2.00. 
A summary of the results of all the subtests is to be found in 
Table XXII. 
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TABLE 19{IJ; 
SUMMARY TABLE OF CE~TRAL TENDE~CY AND VARIABILITY OF RAW SCORES 
ON SUB TESTS OF BOSTON UNIVERSITY LETTER KNOWLEDGE TESTS 
AND MURPHY-DURRELL DIAGNOSTIC READING READINESS TEST 
Test* 
Matching Capitals Directly 
Matching Lower-Case Directly 
Identifying Capitals Shown 
Identifying Lower-Case Shown 
Identifying Capitals Named 
Identifying Lower-Case Named 
Writing Own First Name 
Writing Letters from Dictation 
Naming Capitals (Individual) 
Naming Lower-Case (Individual) 
Giving Sounds of Capitals 
(Individual) 
Giving Sounds of Lower-Case 
(Individual) 
Visual Memory for Words 
Auditory Test 
Learning Rate Test 
Number 
of 
Scores 
2188 
2186 
2183 
2114 
2181 
2184 
2187 
2184 
2184 
2184 
2170 
2170 
2120 
2181 
2174 
Total 
Possible 
Score 
26 
2.6 
26 
26 
26 
26 
3 
26 
26 
26 
24 
24 
26 
84 
10 
_ *Group test unless otherwise indicated. 
Range 
of 
Scores 
0-26 
0-26 
0-26 
0-26 
0-26 
0-26 
1-3 
0-26 
0-26 
0-26 
0-24 
0-24 
0-26 
0-84 
0-10 
Mean 
25.34 
24.48 
23.52 
2'2.12 
16.62 
12.77 
2.56 
9.98 
. ~2.20 
9.00 
3.88 
3.08 
12.16 
35.80 
4~41 
S.D. 
3.06 
2.98 
4.18 
3.88 
7.66 
6.52 
.73 
8.34 
9.08 
7.50 
5.66 
5.06 
4.70 
23.85 
2.62 
Table XXII presents the results of all subtests in terms of number 
of scores, total possible score, range of scores, and means and standard 
deviations in each instance. 
The first grade entrants showed remarkable ability to match cap-
ital letters, as indicated by the mean of 25.34 and the standard devia-
tion of 3.06. The data on the matching of lower-case letters reveal a 
s~aller standard deviation, 2.98, around a slightly lewer mean of 24.48. 
Ability to identify capitals following a flash stimulus is also 
high considering the mean of 23.52 with the standard deviation of 4.18. 
9o 
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The identification of lower-case letters under the same conditions re-
sulted in a smaller standard deviation, 3.88, around a slightly lower 
mean of 22.12. 
The identification of capital letters following the hearing of the 
. 
name of the letter proved to be more difficult, as would be expected, 
than any Df the previous tasks. The mean is 16.62 with a standard devia-
tion of 7.66. Again, the data on lower-case letters show a lower mean of 
12.77 with a standard deviation of 6.52. 
Nearly three-quarters of the ~i~st grade entrants were capable of 
writing their own first names. With a possible score of 3, the mean is 
2.56 and the standard deviation is .73. The writing of letters from die-
tation resulted in a mean of 9.98 with a large standard deviation, 8.34, 
indicating a wide range of abilities in this skill. 
Individual testing of ability to give names of capital letters re~ 
vealed a wide range as evidenced by a standard deviation of 9.08 around 
a mean of 12.20. Lower-case letters were considerably less familiar, 
though the variability was great. The mean is 9.00 and the standard de-
viation is 7.50. 
The data on the individual tests of ability to give sounds of 
capital and lower-case letters show that such abilities are not present 
to any extent. The mean £or capitals is 3.88 with a standard deviation 
of 5.66. The mean for lower-case letters is 3.08 with 5.06 the standard 
deviation. 
The data on the 26 words .flashed in the visual memory test yielded 
a mean of 12.16 and a standard deviation of 4.70. 
The mean of the auditory teat is 35.80 with a standard deviation 
of 23.85 indicating a wide range of abilitie~. 
The learning rate test data reveal a mean of 4.41 and a standard 
deviation of 2.62. 
Table XXIII presents a summary of the data on letter know.ladges in 
t.erms of medians, Q 1 s, and the per cent of pupils who scored 20 or more 
letter~ cqrrect. 
TABLE XXIII 
SU11MARY Q11ffiLE OF.' LETTER KNOWLEDGES 
INCLUDING MEDIANS, Q 1 S, AND PER CENT OF PUPILS 
WHO SCORED 20 OR MORE LETTERS CORRECT 
Number Total 
Test* of J?ossible Median Q 
- Scores Score 
Matching Capitals Directly 2188 26 26 0.5 
Matching Lower-Case Directly 2186 26 26 1.0 
Identifying Capitals Shown 2183 26 25 2.0 
Identifying .Lower-Case Shown 2114 26 23 2.0 
Identifying Capitals Named 2181 26 17 7.5 
Identifying Lower-Case Named 2184 26 11 5.0 
Writing Letters from Dictation 2184 26 8 7.0 
Naming Capitals (Individual) 2184 26 10 8.5 
Naming Lower-Case (Individual) 2184 26 6 6.5 
Giving Sounds of Capitals 
(Individual) 
. 
2170 24 1 2.5 
Giving Sounds of Lower-Case 
(Individual) 2170 24 0 1.5 
-
*Group test unless otherwise indicated. 
% of pupils 
~coring 
20+ 
96.96 
96.48 
88.72 
82.63 
43.83 
17.02 
19.41 
29.65 
14.96 
3.16 
2.17 
Table XXIII presents the median scores of all letter knowiedges 
tested. Included also are the semi-interquartile ranges and the per cent 
of pupils who scored 20 or more letters correct. 
The median scores Dn the matching tests were: 26 on capitals, and 
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25 on lower-case letters. The semi- interquartile range is -. 5 on capitals 
and 1.0 on lower-case letters. On each test over 96 per cent of the 
pupils were capable of matching 20 or more letters. 
The median scores on the identification of capitals and of lower-
case letters shown were 25. and 23, respectively. The semi-interquartile 
range in each test is 2.0. Nearly 89 per cent of the pupils were capable 
of retaining visual memory of 20 ?r mo~e capitals following a flash stim-
ulus and better than 82 per cent· correctly identified 20 or more lower-
case letters. 
The identification of capital and lower-case letters upon hearing 
the name of the letter showed less skewness, as indicated by the median 
scores of 17 for capitals and 11 for lower-case letters. The semi-
interquartile range is considerablywider in each instance, 7.5 for cap-
itals and 5.0 for lower-case letters. Though almost half t~e group, 
43.83 per cent, could identify 20 or more C?pitals, only 17 per cent were 
capable of identifying 20 or more lower-c.ase letters. 
The individual test of naming capitals yielded a median score of 
10 with a large semi-interquartile range of 8.5, indicating much vari-
ability. The per cent of pupils who Gould name 20 or more capitals is 
. 
29.65. The median score on a similar test is 6 with a Q of 6.5. Only 
14.96 per cent of the pupils were able to name 20 or more lower-case 
letters. 
Ability to give sounds of letters, capital or lower-case, is not 
present, as indicated by median scores of 1 for capitals and 0 for lower-
case. The semi-interquartile ranges are very narrow, 2.5 for capitals 
and 1. 5 for lower-case letters. 'Only 3 per cent of the pupils could give 
the sounds of 20 o~ more capitals and 2 per cent could give.20 or more 
lower-case letter sounds. 
A comparison of the background abilities of boys and girls as in-
dicated by the various test results. The following set of tables, throug 
Table XLI, reports the results of each of the subtests as achieved by 
boys and girls and a comparison thereof. The first table, Table XXIV, 
is concerned with the distribution of chronological ages of boys and 
girls. 
TABLE XXIV 
DISTRIBUTION BY CHRONOLOGICAL AGE 
OF 1164 BOYS AND 1024 GIRLS 
Chronological Age Boys (in months) 
. 
97 ·- 99 2 
94 - 96 1 
91 - 93 9 
88 - 90 2.6 
85 - 87" 23 
82 
-
84 53 
79 - 81 220 
76 
-
78 271 
73 - 75 282 
70 - 72 243 
67 
-
69 34 
64 - 66 0 
61 
-
63 0 
. 
Totals 1164 
N Mean S.D. S .E .M. Diff. 
Boys 1164 76.31 4.62 .14 
Girls 1024 75.47 4.08 .13 .84 
. 
Girls 
0 
0 
3 
10 
8 
25 
197 
246 
256 
245 
32 
0 
2 ' 
1024 
s .E ·n. C.R. 
.19 4.42 
97 
98 
Table XXIV shows the distributions of chronological ages of 1164 
boys and 1024 girls as they fell within three place intervals. The mean 
age for boys is 76.31 and for girls, 75.47. The rlifference is .84. The 
critical ratio is 4.42, indicating that the boys were significantly older 
than the girls at the 1 per.cent level. 
Table XXV reports the distribution by mental age of 1164 boys and 
1024 girls. 
TABLE XXV 
I 
DISTRIBUTION BY MENTAL AGE OF 1164 BOYS .AND 1024 GIRLS 
Mental Age Boys Girls (in months) 
120 - 124 2 4 
115 - 119 2 0 
no- 114 12 11 
105 - 109 14 19 
.100 - 104 26 43 
95 - 99 52 60 
90 - 94 122 114 
85 - 89 238 201 
80 - 84 263 225 
75 - 79 203 179 
70 - 74 125 83 
65 - 69 62 54 
60 - 64 24 14 
55. - 59 9 13 
50 - 54 7 2 
45 - 49 3 2 
Totals 1164 1024 
N Mean S.D. s.:E.M. Diff. s.E.n. C.R . 
. 
Boys 1164 82.30 10.20 .30 
Girls 1024 83.50 10.70 .33 1.20 .45 2.67 
. 
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In Table XXV are reported the distributiomof mental ages of 1164 
boys and 1044 girls as they fell within intervals of five. The mean score 
for boys is 82.30 and for girls, 83.50, yielding a d~fference o~ 1.20. 
The critical ratio of 2.67 is significant in favor of the girls at the 
1 per cent level. 
Table XXVI reports the distribution of intelligence quotients of 
1164 9oys and 1024 girls. 
TABLE XXVI 
DISTRIBUTION BY INTELLIGENCE QUOTIENTS 
OF 1164 BOYS AND 1024 GIRLS 
Intelligence Boys Girls Quotients 
150 - 159 4 9 
140 - 149 17 24 
130 - 139 54 64 
120 - 129 142 154 
110 - 119 284 273 
100 - 109 389 313 
90 - 99 187 129 
80 - 89 72 46 
70 - 79 14 11 
60 - 69 1 1 
Totals 1164 1024 
. N Mean S.D • S.E.M. Diff. S.E.D. C.R. 
Boys 1164 108.30 13.70 .40 
Girls:.- 1024 15.20 .48 
2.60 .62 4.17 
110.90 
Table XXVI shows the distribution of intelligence quotients of 
1164 boys and 1024 girls. A comparison of the mean of 108.30 for boys 
with that of 110.90 for girls reveals a difference of 2.60 and a critical 
ratio of 4.17 which is significantly in favor of the girls. 
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Table XXVII reports the distribution of scores of 1164 boys and 
1024 girls on matching capitals. . 
TABLE XXVII 
- DISTRIBUTION-OF SCORES OF 1164 BOY& AND 1024 GIRLS 
ON MATCHING CAPITALS 
Raw Boys Girls 
Score Frequencies Per Cent Frequencies Per Cent 
26 753 64.69 741 72.36 
25 218 18.73 167 16.31 
24 79 6.78 59 5.76 
23 47 4.04 20 1.95 
22 16 1.37 9 .88~ 
21 5 .43 4 .39 
20 3 .26 1 .10 
19 3 .26 0 .00 
18 0 .00 3 .29 
17 4 .34 2 .19 
16 3 .26 0 .00 
15 1 .08 0 .00 
14 2 .17 1 .10 
13 3 .26 0 .00 
12 3 .26 1 .10 
11 6 .51 3 .29 
10 2 .17 1 .10 
9 2 .17 0 .00 
8 1 .08 1 .10 
7 3 .26 4 .39 
6 1 .08 1 .10 
5 2 .17 i .10 
4 5 .43 1 .10 
. 3 1 .08 2 .19 
2 0 .00 0 .00 
1 0 .oo 0 .00 
0 . 1 . .08 2 .19 
Totals 1164 99.96 1024 99.99 
N Mean S.D. S .E ·M. Diff. S.E.D. C .R. 
Boys 1164 24.66 2.98 .09 
.26 .12 2.17 Girls 1024 24.92 2.70 .08 
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Table XXVII shows the distribution of scores of 1164 boys and 1024 
girls on the matching of capitals. The frequencies and percentages re-
veal the superiority of girls over boy~ in the attainment of perfect 
scores. A comparison of the means shows a difference of .26 with a 
critical ratio of 2.17 which is not statistically significant at the 1 
per cent level. However, the chances are 96 in 100 that this is a true 
difference in favor of the girls. 
Table XXVIII reports the distribution of scores of 1162 boys and 
1024 girls on the matching of lower-case letters. 
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TABLE XXVIII 
DISTRIBUTION OF SCORES OF 1162 BOYS AND 1024 GIRLS 
ON MATCHI~G LOWER-CASE LETTERS 
Raw Bo;ys Girls 
Score Frequencies Per Cent Frequencies Per Cent 
26 424 36.49 416 40.62 
25 307 26.42 254 24.80 
24 186 16.01 191 
-
18 .65._ 
23 107 9.20 73 7.13 
22 53 4.56 31 3.03 
21 25 2.15 18 1. 76 
20 14 1.20 10 .98 
19 13 1.12 9 .88 
18 6 .51 0 .00 
17 1 .08 2 .19 
16 3- .26 2 .19 
15 4 .34 1 .10 
14 2 .17 1 .10 
13 1 .08 4 .39 
12 0 .00 1 .10 
11 2 .17 1 .10 
10 0 .00 0 .00 
9 0 .00 0 .00 
8 1 .08 0 .00 
7 3 .26 0 .00 
6 3 .26 2 .19 
5 0 .00 2 .19 
4 2 .17 2 .19 
3 0 .00 3 .29 
2 2 .17 0 .00 
1 0 .00 1 .10 
0 3 .26 0 .00 
Totals 1162 99.98 1024 99.98 
N Mean S.D. S .E 'M. Diff. S.E.D. C.R. 
Boys 1162 24.42 2.86 .08 
Girls 1024 24.62 2.88 .09 .20 .12 1.66 
Table XXVIII shows the scores of 1162 boys and 1024 girls on 
matching lower-case letters. Here, again, the girls show some superior-
ity over the boys in that a slightly higher percentage attained a score 
of 26 letters. A comparison of means shows a difference of .20. The 
critical ratio of 1.66 is not significant. The chances are 90 in 100 
that this is a true difference. 
Table XXIX is concerned with the data on 1161 boys and 1022 girls 
on identifying capitals shown. 
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TABLE XXIX 
DISTRIBUTION OF SCORES OF 1161 BOYS AND 1022 GIRLS 
ON IDENTIFYING CAPITALS SHOWN 
Raw Boys Girls 
Score Frequencies Per Cent Frequencies Per Cent 
. 
26 407 35.06 437 42.76 
25 191 16.45 179 17':51 
24 138 11.89 106 10.37 
23 100 8.61 76 7.44 
22 84 7.23 57 5.58 
21 61 5.25 50 4.89 
. 
20 35 3.02 18 1. 76 
19 22 1.90 20 1.96 
18 21 1.81 23 2.25 
17 16 1.38 7 .69 
16 10 .86 8 . 78 
15 6 .52 9 .88 
14 13 1.12 4 .39 
13 
> 7 .60 5 .49 
12 8 .69 4 .39 
11 7 .60 3 .29 
10 4 .34 2 .19 
. 9 7 .60 2 .19 
8 1 .09 0 .00 
7 1 .09 1 .10 
6 7 .60 3 .29 
5 2 .17 2 .19 
4 2 .17 1 .10 
3 5 .43 1 .10 
2 1 .09 2 .19 
1 2 .17 1 .10 
0 3 .26 1 .10 
Totals 1161 100.00 1022 99.98 
N Mean S.D. S.E.M. Diff. S.E.D. C.R. 
Boys 1161 23.18 4.48 .13 
Girls 1022 23.88 3.80 .12 .70 .18 3.89 
In Table XXIX are found the distribution of scores of 1161 boys 
and 102~ girls on identifying capitals following a flash stimulus. The 
superiority of the girls is apparent by inspection of the percentages. 
Comparison of means shows a difference of .70. The critical ratio of 
3.89 is statistically significant in favor of the girls at the 1 per cent 
level. 
Table XXX reports the distribution of scores of 1123 boys and 991 
girls on the identification of lower-case letters following a flash 
stimulus. 
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TABLE XXX 
. '
DISTRIBUTION OF SCORES OF 1123 BOYS AND 991 GIRLS 
ON IDENT~FYING LOWER-CAsE LETTERS SHOWN 
Raw Boys Girls 
. Score Frequencies Per Cent Frequencies Per Cent 
. 
26 139 12.38 176 17.76 
25 158 14.06 133 13.42 
24 182 16.21 171 17.26 
23 162 14.42 138 13.93 
22 123 10.95 105 10 .60_ 
21 85 7.57 78 7.87 
20 50 4.45 47 4.74-
19 . 46 4.09 33 3.33 
18 31 2.76 23 2.32 
17 41 3.65 24 2.42 
16 27 2.40 15 1.51 
15 14 1.25 13 1.31 
14 13 1.16 5 .50 
13 9 .80 5 .50 
12 10 .89 6 .60 
11 4 .35 4 .40 
10 6 .53 3 .30 
9 3 .27 1 .10 
8 3 .27 1 .10 
7 4 .36 3 .30 
6 3 .27 2 .20 
I 5 3 .27 2 .20 
4 2 .18 0 .00 
3 1 .09 1 .10 
2 0 .00 1 .10 
1 1 .09 0 .00 
0 3 .27 1 .10 
Totals 1123 99.99 991 99.97 
N Mean S.D. S .E ·M. Diff. S.E.D. C.R. 
Boys 1123 21.90 3.74 .11 
Girls 991 22.56 3. 72 .12 .66 .16 4.'12 
. 
Table XXX shows·the distribution of scores of .1123 boys and 991 
girls on the identification of lowe~case letters shown. The difference 
between means is .66. The critical ratio of 4.12 is statistically sig-
nificant in favor of the girls at the 1 per cent level. 
Table XXXI presents the distribution of scores of 1159 boys and 
1022 girls on the identification of ~apitals named. 
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TABLE XXXI 
DISTRIBUTION OF SCORES OF 1159 BOYS AND 1022 GIRLS 
ON IDENTIFYING CAPITALS NAMED 
Raw Boys Girls 
Score Frequencies Per Cent Frequencies Per Cent 
26 195 16.82 223 21.81 
25 69 5.95 93 9.10 
24 51 4.40 45 4.40 
23 44 3.80 39 3.82 
22 32 2.76 42 4.11 
21 30 2.59 30 2.94 
20 33 2.84 30 2.94 
19 26 2.24 24 2.35 
18 40 3.45 23 2.25 
17 25 2.15 32 3.13 
16 46 3.97 26 2.54 
15 38 3.28 35 3.42 
14 43 3.71 27 2.64 
13 40 3.45 34 3.33 
12 46 3.'97 36 3.52 
11 38 3.28 40 3.91 
10 36 3.11 39 3.82 
9 65 5.61 40 3.91 
8 49 4.22 31 3.03 
7 49 4.22 40 3.91 
6 46 3.97 19 1.85 
5 42 3.62 28 2.74 
4 31 2.67 20 1.96 
3 23 1.98 10 .98 
2 13 1.12 6 .59 
1 6 .52 5 .49 
0 3 .26 5 .49 
Totals 1159 99.96 1022 99.98 
N Mean S.D. S.E.M. Diff. S .E "D. C.R • 
Boys 1159 16.00 7.88 . 23 
1.64 .33 4~'97 
Girls 1022 17.64 7.74 .24 
Table XXXI shows the distribution of scores of 1159 boys and 1022 
girls on the identification of capitals following the hearing of the name 
of the capital. A comparison of the means shows a difference of 1.64 in 
favor of the girls. The critical ratio of 4.97 is statistically signifi-
cant at the 1 per cent level. 
Table XXXII is concerned with the scores of 1162 boys and 1022 
girls on the identification of lower-case letters by name. 
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TABLE XXXII 
DISTRIBUTION OF SCORES OF 1162 BOYS AND 1022 GIRLS 
ON IDENTIFYING LOWER-CASE LETTERS NAMED 
Raw Boys Girls 
Score Frequencies Per Cent Frequencies Per Cent 
26 11 .95 15 1.47 
25 19 1.64 13 1.27 
24 20 1.72 31 3.03 
23 27 2.32 34 3.33 
22 37 3.18 36 3.52 
21 32 2.75 31 3.03 
20 29 2.50 37 3.62 
19 37 3.18 33 3.23 
18 37 3.18 35 3·.42 
17 35 3.01 38 3. 72 
16 36 3.10 35 3.42 
15 54 4.65 40 3.91 
14 49 4.22 43 4.21 
13 40 3.44 44 4.31 
12 57 4.91 60 5.87 
11 60 5.16 54 5.28 
10 73 6.28 50 4.89 
9 83 7.14 65 6.36 
8 65 5.59 60 5.87 
7 63 5.42 51 4.99 
6 91 7.83 69 6.75 
5 55 4.73 49 4.79 
4 55 4.73 32 3.13 
3 49 4.22 23 2.25 
2 20 1.72 18 1. 76 
1 15 1.29 13 1.27 
0 13 1.12 13 1.27 
Totals 1162 99.98 1022 99.97 
N Mean S.D. S .E ·M. Diff. S.E.D. C.R. 
Boys 1162 11.64 6.42 .19 
.90 .28 3.21 
Girls 1022 12.54 6.58 .21 
Table XXXII shows the distribution of scores of 1162 boys and 1022 
girls on the identification of lower-case letters following hearing the 
name of the letter. The difference between means is .90 and the critical 
ratio is 3.21, which is statistically significant in favor of the girls. 
Table XXXIX! presents the data on 1164 boys and 1023 girls on 
their ability to write own fir.st name. 
Raw 
Score 
3 
2 
1 
TABLE XXXIII 
DISTRIBUTION OF SCORES OF 1164 BOYS AND 1023 GIRLS 
ON WRITING OF OWN FIRST NAME 
Bo~s Girls 
Frequencies Per Cent Frequencies 
801 68.81 779 
201 17.27 143 
162 13.92 101 
Per Cent 
76.15 
13.98 
9.817 
Totals 1164 100.00 1023 100.90 
N Mean S.D. S.E.M. Diff. S.E.D. C.R . 
Boys 1164 2.55 . 73 .02 
.11 .03 3.66 
Girls 1023 2.66 .65 .02 
Table XXXIII shows that 68.81 per cent of the 1164 boys were able 
to write their own first names, while 76.15 per cent of the 1023 girls 
could do so. A comparison of the means reveals a difference .of .11. 
The critical ratio of 3.66 is statistically significant in favor of the 
girls. 
Table XXXIV presents the data on 1162 boys and 1022 girls on 
writing letters from dictation. 
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TABLE XXXIV 
DISTRIBUTION OF SCORES OF 1162 BQYS AND 1022 GIRLS 
ON WRITING LETTERS 
Raw Bo;2:s Girls 
Score Frequencies Per Cent Frequencies Per Cent 
26 35 3~01 39 3.82 
25 30 2.58 36 3.52 
24 32 2.75 27 2.64 
23 21 1.80 29 2.84 
22 22 1.89 33 3.23 
21 28 2.41 34 3.33 
20 24 2.06 34 3.33 
19 20 1.72 ' 24 2.35 
18 23 1.97 30 2.93 
17 22 1.89 21 2.05 
16 34 2.92 34 3.33 
15 . 28 2.41 22 2.15 
14 29 2.49 27 2.64 
13 25 2.15 33 3.23 
12 29 2.49 19 1.86 
11 29 2.49 40 3.91 
10 34 2.92 29 2.84 
9 39 3.35 34 3.33 
8 54 4.64 37 3.62 
7 44 3.78 43 4.21 
6 53 4.56' 42 . 4.11 
5 55 4.73 49 4.79 
4 67 5.76 44 4.30 
3 58 4.99 54 5.28 
2 66 5.68 55 5.38 
1 94 8.09 51 4.99 
0 167 14.37 102 9.98 
Totals 1162 99.99 1022 99.99 
N Mean S.D. S.E.M. Diff. S.E.D. C.R. 
Boys 1162 9.26 8.14 .24 
1. 78 .35 5.08 
Girls 1022 11.04 8.36 .26 
In Table XXXIV are shown the distributions of scores of 1162 boys 
and 1022 girls on ability to write either capital or lower-case letters 
from dictation. It can be noted that 14.37 per cent of the boys and 9.98 
per cent of the girls were un~ble to write any letters. A comparison of 
the means reveals a difference of 1.78. The critical ratio of 5.08 is 
statistically significant in favor of the girls. 
In Table XXXV will be found the data on 1161 boys and 1023 girls 
on naming capitals on an individual test. 
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TABLE XXXV 
DISTRIBUTION OF SCORES OF 1161 BOYS AND 1023 GIRLS 
ON NAMING CAPITALS (INDIVIDUAL TEST) 
Raw Boys Girls 
Score Frequencies Per Cent Frequencies Per Cent 
26 141 12.14 124 12.12 
25 36 3.10 47 4.59 
24 34 2.93 46 4.50 
23 24 2.07 42 4.11 
22 34 2.93 26 2.54 
21 27 2.33 30 2.93 
20 20 1. 72 17 1.66 
19 23 1.98 19 1.85 
18 17 1.46 27 2.64 
17 29 2.50 19 1 •. 86 
16 25 2.15 17 1.66 
15 18 1.55 23 2.25 
14 19 1.64 29 2.83 
13 26 2.24 30 2.93 
12 -23 1.99 18 1. 76 
11 28 2.41 31 3.03 
10 31 2.67 25 2.44 
9 45 3.88 28 2.74 
8 38 3.27 42 4.11 
7 37 3.18 40 3.91 
6 59 5.08 45 4.40 
5 46 3.96 48 4.69 
4 70 6.03 45 4.40 
3 ~1 7.84 54 5.28. 
2 83 7.15 59 5. 77 
1 68 5.86 43 4.20 
0 69 5.94 49 4.80 
Totals 1161 100.00 1023 100.00 
N Mean S.D. S .E 'M, Diff. S.E.D. C.R. 
Boys 1161 11.74 9.24 .27 
1.30 .39 3.33 
Girls 1023 13.04 9.10 .28 
Table XXXV shows that abilities of 1161 boys and 1023 girls are 
widespread as evidenced by inspection of the frequencies and the large 
standard deviations in each group. However; a comparison of the means 
reveals that there is a difference of 1.30. The critical ratio of 3.33 
is statistically significant in favor of the girls. 
Table XXXVI presents the data on the naming of lower-case letters 
on an individual test. 
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TABLE XXXVI 
DISTRIBUTION OF SCORES OF 1161 BOYS AND 1023 GIRLS 
ON !'lAMING LOWER-CASE LETTERS (INDIVIDUAL TEST) 
Raw Boys Girls 
Score Frequencies Per Cent Frequencies Per Cent 
26 30 2.58 22 2.15 
25 19 1.64 18 1. 76 
24 20 1. 72 20 1.96 
23 22 1.90 18 1. 76 
22 21 1.81 28 2. 74 
21 23 1.98 38 3. 71 
20 24 2.07 24 2.35 
19 25 2.15 19 1.86 
18 22 1.89 23 2.25 
17 24 2.07 25 2.44 
16 31 2.67 29 2.83 
15 16 1.38 34 2.35 
14 24 2.07 32 3.13 
13 28 2.41 26 2.54 
12 28 2.41 29 2.84 
11 28 2.41 27 2.64 
10 40 3.44 30 2.93 
9 37 3.19 35 3.42 
8 31 2.67 32 3.13 
7 37 3.19 30 2.93 
6 54 4.65 47 4.59 
5 59 5.08 59 5. 77 
4 86 7.41 66 6.45 
3 101 8. 70 81 7.92 
2 124 10.68 97 9.48 
1 110 9.47 69 6.74 
0 97 8.35 75 7.33 
Totals 1161 99.99 1023 100.00 
N Mean S.D. S .E ·M. Diff. S.E.D. C.R. 
Boys 1161 8.56 7.76 .23 
.96 .33 2.90 
Girls 1023 9.52 7.82 .24 
Table XXXVI, showing the distribution of scores of boys and girls, 
also contains a comparison of the mean of the 1161 boys' scores and the 
mean of the 1023 girls' scores. The large standard deviations are in-
dicative of a wide range of abilities. The difference between means is 
.9u. The critical ratio is 2.90 and is statistically significant in 
favor of the girls. 
In Table XXXVII will be found the data for boys and girls on the 
individual test of giving sounds of capitals. 
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TABLE XXXVII 
PISTRIBUTI0N OF SCORES OF 1153 B0YS AND 1014 GIRLS 
ON GIVING SOUNDS OF CAPITALS (INDIVIDUAL TEST) 
Raw Bo~s Girls 
Score Frequencies Per Cent Frequencies Per Cent 
24 3 .26 10 .99 
23 3 .26 6 .59 
22 8 .69 3 .30 
21 10 .87 4 .39 
20 15 1.30 7 .69 
19 8 .69 9 .89 
18 14 1.21 9 .89 
17 10 .87 15 1.48 
16 14 1.21 12 1.18 
15 14 1.21 10 .99 
14 12 1.04 19 1.87 
13 15 1.30 16 1.58 
12 16 1.39 8 • 79 
11 16 1.39 13 1.28 
10 21 1.82 11 1.08 
9 25 2.17 18 1.77 
8 19 1.65 17 1.68 
7 22 1.90 22 2.17 
6 22 1.90 33 3.25 
5 30 2.60 28 2.76 
4 41 3.56 40 3.94 
3 49 4.25 41 4.04 
2 87 7.55 '71 7.00 
1 128 11.10 86 8.48 
0 551 47.79 506 49.90 
Totals 1153 100.00 1014 99.98 
N Mean S.D. S .E 'M. Diff. S.E.D. C.R. 
Boys 1153 3.86 5.64 .17 
.04 .24 .16 
Girls 1014 3.90 . 5.68 .18 
Table XXXVII shows the distribution of scores of 1153 boys and 
1014 girls on giving sounds of capitals on an individual test. A com-
parison of the means shows a difference of .14. The critical ratio is 
.16 and is not significant, though the difference is in favor of the 
girls. 
Table XXXVIII reports the data on boys and girls on the individual 
test of giving sounds of lower-case letters. 
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TABLE XXXVII.! 
DISTRIBU~ION OF SCORES OF 1154 BOYS AND 1016 GIRLS 
ON GIVING SOUNDS OF LOWER-CASE~·LETTERS (INDIVIDUAL TEST) 
Raw 'Bo~s Girls 
Score Frequencies Per Cent Frequencies Per Cent 
24 3 .26 8 .79 
23 2 .17 1 .10 
22 7 .61 3 .30 
21 8 .69 3 .30 
20 7 .61 5 .49 
19 6 .52 6 .59 
18 5 .43 8 .79 
17 10 .87 6 .59 
16 14 1.21 8 .79 
15 14 1.21 7 .69 
14 16 1.39 15 1.47 
13 6 .52 9 .88 
12 18 1.56 9 .88 
11 13 1.13 11 1.08 
10 10 .87 17 1.67 
9 12 1.04 14 1.38 
8 17 1.47 13 1.28 
7 21 1.82 11 1.08 
6 28 2.42 17 1.67 
5 25 2.16 26 2.56 
4 27 2.34 31 3.05 
3 37 3.20 52 5.12 
2 76 6.58 57 5.61 
1 136 11.78 108 10.63 
0 636 55.11 571 56.20 
. 
Totals 1154 99.97 
' 
1016 99.99 
N Mean S.D. S .E 'M. Diff. S.E.,n. C.R. 
Boys 1154 3.14 5.12 .15 
.14 .22 .64 
Girls 1016 3.00 4.98 .16 
Table XXXVIII shows the distribu~ion of scores of 1154 boys and 
1016 girls on ability to give sounds of +ower-case letters. The dif-
ference in means is .14 and is in favor of the boys. However, the 
critical ratio of ,64 is not significant. 
Table XXXIX reports the data on boys and girls on the visual 
memory for words test. 
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Boys 
Girls 
Raw 
Score 
26 
25 
24 
23 
22 
21 
20 
19 
18 
17 
16 
15 
14 
13 
12 
11 
10 
9 
8 
7 
6 
5 
4 
3 
2 
1 
0 
Totals 
TABLE XXXIX 
DISTRIBUTION OF SCORES OF 1128 BOYS AND 992 GIRLS 
ON VISUAL MEMORY FOR WORDS 
Boys Girls 
Frequencies Per Cent Frequencies 
4 .35 5 
1 .08 6 
5 .44 3 
10 .88 7 
14 1.24 15 
18 1.58 16 
20 1. 76 28 
28 2.47 33 
34 3.01 43 
47 4.16 52 
54 4.78 50 
69 6.11 61 
66 5.85 68 
89 8.03 77 
108' 9.57 81 
88 7.80 90 
117 10.37 77 
83 7.35 69 
82 7.27 81 
62 5.49 50 
40 3.54 30 
37 3.28 18 
20 1. 77 16 
12 1.06 9 
13 1.15 5 
6 .53 1 
1 .08 1 
1128 100.00 992 
Per Cent 
.50 
.60 
.30 
.70 
1.51 
1.61 
2.82_ 
3.32 
4.33 
5.24 
5.04 
6.14 
6.85 
7.76 
8.16 
9.07 
7.76 
6.95 
8.16 
5.04 
3.02 
1.81 
1.61 
.90 
.50 
.10 
.10 
99.90 
N Mean S.D. S .E 'M. Diff. S.E.D. C .R • 
1128 11.84 4.68 . 14 
.68 .21 3.24 
992 12.52 4.70 .15 
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~able XXXIX shows the distribution of scores of 1128 boys and 992 
girls ·on the test pf visual memory for words. The difference between 
means is .68. The critical ratio is 3.24~ which is statistically signi-
ficant at the 1 per cent level in favor of the girls. 
Boys 
Girls 
/ 
Table XL reports the data on the auditory test for boys and girls. 
TABI:.E XL 
DISTRIBUTION .OF SCORES OF 1160 BOYS AND 1021 GIRLS 
ON AUDITORY TEST 
Raw Bo:y:s Girls 
Score Frequencies Per Cent Frequencies 
80 - 85 26 2.24 26 
75 - 79 41 3.53 40 
70 - 74 32 2.76 35 
65 - 69 49 4.22 53 
60 - 64 66 5.69 81 
55 - 59 37 3.19 36 
50 - 54 84 7.24 79 
45 - 49 87 7.50 78 
40 - 44 50 4.31 39 
35 - 39 llO 9.48 89 
30 - 34 92 7.93 89 
25 - 29 44 3.79 42 
20 - 24 75 6.46 56 
15 - 19 66 5.6'9 56 
10 - 14 37 3.19 36 
5 - 9 55 4.74 32 
0 - 4 209 18.01 154 
Totals 1160 99.97 1021 
Per Cent 
2.55 
3.92 
3:43 
5.19 
7.93 
3.53 
7.74 
7.64 
3.82 
8.72 
8. 72 
4.11 
5.48 
5.48 
3.53 
3.13 
15:08 
100.00 
N Mean S.D. S .E 'M, Diff. S .E.D. C.R. 
1160 34.85 23.80 . 70 
3.05 1.00 3.05 
1021 37.90 22.75 .71 
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Table XL reports the distribution of scores of 1160 boys and 1021 
girls on the test of auditory discrimination. A comparison ef the means 
shows a difference of 3.05. The critical ratio is 3.05 in favor of the 
girls. This is statistically significant at the 1 per cent level. 
Table XLI reports the distribution of seores on the learning rate 
of boys and girls . 
Boys 
Girls 
.. 
Raw 
Score 
10 
9 
8 
7 
6 
5 
4 
3 
2 
1 
0 
TABLE XLI 
DISTRIBUTION OF SCORES OF 1158 BOYS AND 1016 GIRLS 
ON LEARNING RATE 
Boys Girls 
Frequencies Per Cent Frequencies 
51 4.40 55 
47 4.06 41 
66 5.70 53 
83 7.17 86 
107 9.24 113 
128 11~05 117 
184 15.89. 132 
185 15.98 160 
153 13.21 122 
110 9.50 95 
44 3.80 42 
Totals 1158 100.00 1016 
Per Cent 
5.41 
4.04 
5:22 
8.46 
11.12 
11.51 
12.99 
15.75 
12!00 
9.35 
4.13 
" 
99.98 
N Mean S.D. S .E "M. Diff. S.E.D. C.R. 
1158 4.34 2.59 .08 
.14 .11 1.27 
1016 4.48 2.69 .08 
Table XLL shows the distribution of scores of 1158 boys and 1016 
girls on the learning rate test. The difference between means on this 
test is .14. The critical ratio is 1.27 and is not significant. 
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Quartile Breakdowns on the Total Group 
The IBM cards were rerun for the purpose of getting quartile 
breakdowns by (1) chronological age, (2) mental age, and (3) learning 
rate. The limit of the number of cases behind each quartile on the 
basis of the total 2188 cases is 547. As has been noted previously, the 
number of cases varies from test to test. Though in the majority of 
cases each quartile is backed by 545 cases or more, one test~ that of 
lower-case letters shown, is backed by 529, 528~ 524, and 539 cases, 
respectively, in each quartile. This is the most marked discrepancy in 
the data. 
Chronological age guartiles. Table XLII reports the distribution 
of scores by chronological age quartiles in terms of median score and 
semi-interquartile ranges or Q's for each subtest. 
12~ 
TABLE XLII 
DISTRIB'UTION OF SCORE.S BY CHRONOLOGICAL AGE QUARTILES REPORTED IN MEDIANS AND Q'S 
Total Quartile Quartile Quartile Quartile 
Test Range Possible 1 2 3 4 
Score Md. Q Md. Q Md. Q Md. Q 
Chronological Age 63-99 71 1.0 74 1.0 77 1.0 80 1.0 
Mental Age 45-124 81 5.5 82 5.5 84 6.5 84 5.5 
Matching Capitals 
Directly 0-26 26 26 .5 26 .5 26 .5 26 .5 
Matching Lower-Case 
Letters Directly 0-26 26 25 1.0 25 1.0 25 1.0 25 1.0 
Identifying Capitals 
Shown 0-26 26 24 2.0 25 2.0 25 1.5 25 1.5 
Identifying Lower-Case 
Letters Shown 0-26 26 23 2.0 23 2.0 23 2.0 24 2.0 
Identifying Capitals 
Name·d 0-26 26 15 7,5 15 7.5 18 7.5 20 6.5 
Identifying Lower-Case 
Letters Named 0-26 26 10 4.5 10 4.5 11 5.5 13 5.5 
Writing Letters from 
Dictation 0-26 26 5 6.5 7 6.5 9 7.5 10 7.5 
Naming Capitals 
(Individual Test) 0-26 26 8 8.0 8 8.0 11 9.5 13 9.0 
Naming Lower-Case Letters 
(Individual Test) 0-26 26 5 5.5 5 5.5 7 7.0 8 7.0 
Giving Sounds of Capitals 
(Individual Test) 0-24 24 0 1.5 ·o 2.5 0 2.5 1 3.5 
Giving Sounds of Lower-Case 
Letters (Individual Test) 0-24 24 0 1.0 0 1.0 0 1.5 1 2.5. 
Visual Memory for Words 0-26 26 10 3.0 11 2.5 12 3.0 13 3.0 
Auditory Test 0-84 84 34 19.5 33 19.5 36 21.0 39 24'.5 
Learning Rate 0-10 10 4 2.0 4 2.0 4 1.5 4 1.5 
Table XL~I shows the distribution of scores by chronological age 
quartiles. 
' The median chronological age for the four quartiles is 71, 74, 77, 
d 80 h J • 1 an mont s, respect~ve y. Fifty per cent of the cases vary from the 
median no more than 1 month in each quartile. 
The media~ mental age is 81 months in Quartile 1; 82 months in 
Quartile 2; and 84 months in Quartiles 3 and 4. Fifty per cent of the 
cases vary from the median by 5.5 months in Quartiles 1, 2, and 4. The 
semi-interquartile range for Quartile 3 is 6.5. 
All ages are capable of matching the 26 capital letters with a Q 
of no more than .5. Nor does chronological age within these ranges have 
effect on ability'to match lower-case letters, the score in each quartile 
being 25 letters with a Q of 1.0. 
' 
Ability to'identify capitals from a flash stimulus is affected byt 
slightly by chrono:logical age, the scores being 24, 25, 25, and 25 re-
spectively. A Q o,f 2.0 is to be found in Quartiles 1 and 2. Q is nar-
rower, 1.5~ in Qua~tiles 3 and 4. The identification of lower-case 
letters under the ~ame conditions produces a similar pattern. The scores 
are 23, 23, 23, an4 24 respectively. Q is 2.0 in each quartile. 
The ability to identify capital letters by name shows an increase 
i 
with age. The scores in Quartiles 1 to 4 are 15, 15, 18, and 20 resp·ec-
tively. The semi-interquartile range of 7.5 holds for the first 3 quar-
tiles and narrows t~ 6.5 in Quartile 4. For the identification of lower-
case letters by name there is a median score of 10 in the first 2 quar-
tiles~ 11 in Quartile 3, and 13 in Quartile 4. The first two quartile's 
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show a semi-interquartile range of 4.5, while Quartiles 3 and 4 have a 
semi-interquart~le range of 5.5 each. 
'The ability to write letters shows a definite increase with age, 
the median scores being 5, 7, 9, and 10, respectively, in the four quar-
tiles. A Q of 6.5 is to be found in the first two quartiles, and 7.5 in 
the latter two quartiles. 
Th~ first of the four individual tests, the naming of capitals, 
shows that chronological age increments increase the scores. Starting 
with 8 letters in the first quartile, the scores progress through 8, 11, 
and 13 in the second, third, and fourth quartiles. The Q range is 8.0, 
8.0~ 9.5, and 9.0, showing some variability. The test results of naming 
lower-case letters show a similar pattern, 5, 5, 7, and 8 with semi-
interquartile ranges of 5.5 for the first two quartiles and 7.0 for the 
latter two. 
The median scores for giving sounds of capitals are 0, 0, 0, and 
1, respectively, with semi-interquartile ranges of 1.5, 2.5, 2.5, and 
3.5. A score of 0 is found in the first three quartiles on giving sounds 
of lower-case letters. The median for Quartile 4 is 1. The ranges on 
either side of the median are 1.0, 1.0, 1.5, and 2.5 respectively. 
The median scores of the visual memory for words test are 10, 11, 
12, and 13, showing a regular increase with each quartile. The semi-
interquartile range shows little variability, 3.0, 2.5, 3.0, and 3.0. 
The auditory test median scores show some .increase as the result 
of age increments, the scores being 34, 33, 36, and 39, in that order. 
The variability is great, increasing from 19.5 in the first two quartile1 
through 21.0 in the third and 24.5 in the fourth quartile. 
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The median score in each quartile is 4 for the learning rate 
test, The range narrows from 2.0 in the first and second quartiles to 
1.5 in the third and fourth quartiles, 
Mental age guartiles. Table XLIII reperts the median scores and 
semi~interquartile ranges for the mental age quartiles. 
TABLE XLIII 
DISTRIBUTION OF SCORES BY MENTAL AGE QUARTII$S REPORTED IN MEDIANS AND Q'S 
Total Quartile Quartile Quartile Quartile 
Test Range Possible 1 2. 3 4 
Score Md. Q Md. Q Md. Q Md. Q 
Mental Age 45-124 72 3.5 80 1.5 85 1.5 93 4.0 
Chronological Age 63-99 74 3.0 75 3.0 76 3.0 77 2.5 
Matching Capitals 
Directly 0-26 26 26 1.0 26 .5 26 .5 26 0.0 
Matching Lower-Case 
Letters Directly 0-26 26 24 1.0 25 1.0 2.5 1.0 26 .5 
Identifying Capitals 
Shown 0-26 26 Z3 3.0 25 2.0 25 1.5 26 1.0 
Identifying Lower-Case 
Letters Shown 0-26 26 22 3.0 23 1.5 23 1.5 24 1.5 
Identifying Capitals 
Named 0-26 26 11 5.5 16 7.0 19 7.0 24 2.5 
Identifying Lower-Case 
Letters Named 0-26 26 7 4.0 10 4.0 12 4.5 16 5.0 
Writing Letters from 
Dictation 0-26 26 3 2.0 6 6.0 9 6.5 16 7.0 
Naming Capitals 
(Individual Test) 0-.26 26 5 5.5 8 7.5 11 8.0 19 8.0 
Naming Lower-Case Letters 
(Individual Test) 0-26 26. 3 3.5 5 5.5 7 6.5 13 7:0 
Giving Sounds of Capitals 
(Individual Test) 0-24 24 0 .5 0 1.5 1 2.5 4 6.5 
Giving Sounds of Lower-Case 
-Letters (Individual Test) 0-24 24 0 .5 0 1.0 0 1.0 2 5.0 
Visual Memory for Words 0-26 26 10 3.0 11 3.0 12 3.0 14 3.5 
Auditory Test 0-84 84 27 19.5 33 19.5 36 19.0 48 19.5 
Learning Rate 0-10 10 3 1.5 4 2.0 4 1.5 5 2.5 
I-' 
w 
0 
l/ 
The data were broken into mental age quartiles. The results are 
shown in terms of medians and Q's in Table XLIII. 
The median mental age in Quartile 1 is 72 months; in Quartile 2, 
80 months; ·in Quartile 3, 85 months; and in Quartile 4, 93 months. The 
semi-interquartile ranges are 3.5, 1.5, 1.5~ and 4.0 respectively. 
The median chronological age for Quartile 1 is 74 months; for Quar-
tile 2, 75 months; for Quartile 3, 76 months; and for Quartile 4, 77 
months. The semi-interquartile ranges are 3.0, 3.0, 3.0, and 2.5 in that 
order. 
All quartiles show a median score of 26 on matching capitals 
directly. The semi-interquartile range narrows from 1.0 in the first 
quartile to .5 in the second and third quartiles. A score of 26 was at-
tained by over 75 per cent of the pupils in the fourth ~uartile. Mental 
age is a factor in a slight degree in ability to match lower-case letters 
as evidenced by the increases in median scores from 24 in the first quar-
tile through 25 in the second and third quartiles, to 26 in the fourth 
quartile. Q's in the first three quartiles are 1.0, and the Q in the 
fourth quartile· is 0.0. 
The median scores on identifying capitals following a flash stim-
ulus show increments as the result of increased mental age, the scores 
being 24, 25, 25, and 26, reading from the first to the fourth quartiles. 
The range narrows from 3.0 through 2.0, and 1.5 to .5 in the fourth quar-
tile. A similar pattern is to be found on inspecting the median scores 
on the identification of lower-case letters under the same test condition~ 
The median scores are 22, 23, 23, and 24, with the semi-interquartile 
range narrowing from 3.0 in the first quartile to 1.5 in the suceeeding 
131 
132 
three quartiles. 
Mental age increments show marked effect on median scores on iden-
tifying capitals from hearing the name of the capital. In the first quar-
tile the median score is 11 letters with a Q of 5.5; in the second, 16 
letters with a Q of 7.0; in the.third, 19 letters with a Q of 7.0; and in 
the fourth, 24 letters with a narrowing of Q to 2.5. There is more vari-
ability, 3.0, around the median score of 22 on identifying lower-case 
letters in the first quartile than around the succeeding quartile medians 
where it narrows to 1.5. The last three medians are 23, 23, and 24 re-
spectively. 
In the test of writing letters from dictation there is consider-
able increase in medians and in variability of Q's as mental age increw 
ments are taken into account. In Quartile 1 the median score is 3 with 
a Q of 2.0. In Quartile 2 the median score is 6 with a Q of 6.0. In . 
Quartile 3 the median score is 9 letters with a Q of 6.5. In Quartile 4 
the median is 16 letters with a Q of 7. 0,. 
Ability to name capital letters on an individual test increases 
markedly as the mental ages rise. The median score in the first quartile 
is 5 with Q at 5.5. In the second quartile the median is 8 with a range 
of 7.5. The median score of the third quartile is 11 with a Q of 8.0. 
In the fourth quartile the median is 16 with a semi-interquartile range 
of 7.0. On a similar test of lower-case letter names the same pattern is 
to be found starting with a midscore of 3 in the first quartile and pro-
gressing thrcugh 5 and 7 to 13 in the fourth quartile, the Q's being 3.5, 
5.5, 7.5, and 7.0 in that order. 
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The most mature mentally achieved a median score of 4 compared to 
0, 0, and 1 in the first three quartiles on a test of giving sounds of 
capitals. The ranges reading from first to fourth quartiles are .5, 1.5, 
2.5, and 6.5. Ability to give sounds of lower-case letters shows the 
Quartile 1 median to be at 0, Quartile 2 median at 0, Quartile 3 median 
at 0, and the Quartile 4 median at 2. Variability is narrow in each 
quartile, being .5, 1.0, 1.0, and 5.0, reading from first to fourth quar-
tiles. 
The test of visual memory for words shows medians of 10, 11, 12, 
a~d 14 from the first to the fourth quartiles. The range is 3.0 in each 
quartile except for the fourth, where it is 3.5. 
Auditory discrimination is improved markedly with mental age incre 
ments. The midscores are 27, 33, 36, and 48, respectively, from the firs 
to the fourth quartiles. A semi-interquartile range of 19.5 holds in eac 
instance except in Quartile 3, where it narrows slightly to 19.0. 
The learning rate test results show some effect of mental age in-
crements, the midscores of the quartiles from first to fourth being 3, 4, 
5, and 5. ~he interquartile ranges are 1.5~ 2.0~ 1.5, and 2.5 respec-
tively. 
Learning rate quartiles. Table XLIV reports the median scores 
and semi-interquartile ranges for the learning rate quartiles. 
TABLE: XLIV 
DJ:STRIBUTION OF SCORES BY LEARNING RATE Ql:JARIILES· REPORTED IN MEDIANS AND Q'S 
Total Quartile Quartile Quartile Quartile 
Test Range 'Possible 1 2 3 4 
Score 
-Md. Q Md. Q Md. Q Md. Q 
Learning Rate 1-10 10 1 .5 3 .5 5 .5 8 1.0 
Chronological Age 63-99 75 3.0 74 3.0 76 2.5 77 3.5 
Mental Age 45-124 79 6.0 82 5.5 83 5.5 86 6.0 
Identifying Capitals 
Shqwn 0-26 26 23 2.5 24 2.0 26 1.0. 26 1.0 
Identifying Lower-Case 
Letters Shown 0-26 26 22 3.0 23 2.0 23 2.0 24 1.5 
ldentifying Capitals 
Named 0-26 26 11 5.5 15 6.5 20 6.5 25 5.0 
Identifying Lower-Case 
Letters Named 0-26 26 7 3.0 10 8.0 12 5.0 17 5.5 
Writing Letters from 
Dictation 0-26 26 3 4.0 6 5.5 10 6.5 16 7.5 
. 
Naming Capitals 
(Individual Test) o-26 26 4 4.0 8 7.5 13 8.5 21 8.5 
Naming Lower-Case Letters 
(Individual Test) 0-26 26 3 3.0 5 4.5 8 6.5 14 7.5 
Visual Memory for Words 0-26 26 10 3.0 11 3.0 12 2.5 14 3.5 
Auditory Test 0-84 84 27 18.0 30 19.5 37 18.5 48 18.0 
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The data were broken into quartiles according to learning rate 
scores. The results are shown in Table XLIV. 
The learning rate consists of tests of the retention ability for 
10 specific words~ taught under prescribed conditions as sight words. 
The median learning rate score for the four quartiles is 1, 3, 5, 
and 8 respectively. Fifty per cent of the cases vary from· the median no 
more than .5 in the first three quartiles and 1.0 in the fourth quartile. 
The median chronological age at the first quartile is 74 months 
with a Q of 3.0; 74 months with a Q of 3.0 for the second quartile; 76 
months with a Q of 2.5 for the third quartile; and 77 months with a Q of 
3.5 for the fourth quartile. 
Mental age increments are to be noted in that the first ~uartile 
shows a midscore of 79 months with a Q of 6.0; the second, a median of 
82 months with a Q of 5.5; the third, a median of 83 months with a Q of 
5.5; and the fourth, a median of 86 months with a Q of 4.0. 
The markedly positively skewed data on some of the letter knowledgE 
tests were omitted from these computations because the ceiling had been 
reached by so large a percentage of the pupils ~hat such data could not 
be informative. 
The median scores on the identification of capitals shown are 23, 
24, 26, and 26 from the first to the fourth quartiles respectively. The 
Q's are 2.5, 2.0, 1.0, and 1.0 in that order. The median scores on the 
identification of lower-case letters shown are 22, 23, 23, and 24 from 
• 
the first to the fourth quartile respectively. The Q's are 3.0, 2.0, 
2.0, and 1.5 in that order from first to fourth quartile. 
The identification of capitals following the hearing of the name 
of the capit~l shows marked growth from q~artile to quartile. In the 
~irst quartile the medi~n score is 11 with a.Q of 5.5. In the second 
quartile the median score is 15 with a Q of 6.5. In the third quartile 
the medi~n score is 20 with a Q of 6.5. In the fourth quartile the ~edia 
score is 25 with a Q of 5.0. The pattern of scores on identification of 
lower-case letters named is similar, the medians from first to fourth 
quartiles Qeing 7, 10, 12, and 17 with Q's of 3.0, 8.0, 5.0~ and 5.5, 
respectively. 
Th~ ab~lity to w~ite letters from dictation improved markedly from 
quartile to quartile. 'The median score in Quartile 1 is 3; in Quartile 2 
it is 6; in Quartile 3 it is 10; and in Quartile 4 it reaches 16. The 
variability from the median increase~, h9wever~ the Q's being 4.0, 5.5,. 
6.5, a~d 7.5 respectively. 
In the individual test of ability to name capital letters the dif-
ferences in median scores in the learning rate quartiles are very great. 
The medians grow from 4 in the f~rst quartile through 8 in the second, 13 
in the third, tQ 21 in the fourth. The corresponding Q's are 4.0, 7.5, 
8.5, and 8.5. The abilities in naming lower-case letters are less marked 
in growth, but their pattern is of interest. They progress from a median 
of 3 in the first quartile through a median of 5 in the s~cond, a median 
of 8 in the third, to a median of 14 in the fourth. 
The median scores on the test of visual memory. for words are 10, 
11, 12, and 14, from first t~ fourth quartiles. Their corresponding Q's 
are 3.0, 3.0, 2.5, and 3.5. 
The auditory test scores show a marked increase f~om quartile to 
quartile, the median scores from first to fourth quartile being 27, 30, 
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37, and 48. The corresponding Q's of 18.0, 19.5~ 18.5, and 18.0 show 
about the same variability in each quartile. 
Subtest Scores of Boys and Girls in Quartiles 
As stated previously, the IBM cards were rerun for the purpose of 
getting quartile preakdowns by (1) chronological age, (2) mental age, and 
(3) learning rate. The chronological age quartiles and the mental age 
quartiles were further broken down to get separate scores for boys·and 
girls. 
Scores of boys and girls in chronological age guartiles. Table 
XLV reports the distribution of scores of boys and of girls by chrono-
l0gical age quartiles in terms of median score and semi-interq~artile 
range. 
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TABLE XLV 
DISTRIBUTION OF SCORES OF BOYS AND GIRLS • 
BY CHRONOLOGICAL AGE QU.ARTILES REPORTED IN MEDIANS AND Q 1 S 
Boys Quartile Quartile Quartile Quartile 
Test or 1 2 3 4 
Girls Md. Q Md. Q Md. Q Md. Q 
Matching Capitals B 26 .5 26 .5 26 .5 26 .5 
Directly G 26 .5 26 .5 26 .5 26 0.0 
Matching Lower-Case B 25 1.5 25 1.0 25 1.0 25 .5 
Directly G 25 1.0 25 1.0 25 1.0 25 1.0 
Identifying Capitals B 24 2.5 24 2.0 25 1.5 25 1.5 
Shown G 26 1.0 26 .5 25 1.5 26 1.0 
Ident~fying Lower- B 23 2.5 23 1.5 23 2.0 23 2.0 
Case Shown G 23 2.0 23 2.0 24 1.5 24 2.0 
Identifying Capitals B 14 7.5 14 7.5 16 8.0 18 7.0 
Named G 16 7.5 17 7.5 20 7.0 22 6.5 
Identifying Lower- B 9 4.5 9· 4.5 11 4.5 13 5.5 
Case Named G 10 4.5 11 5.0 12 5.5 13 5.5 
. 
Writing Letters from B 4 5.5 6 5.5 8 7.5 9 6.5 
Dictation G 7 7.0 9 7.0 11 8.5 11 7.5 
Naming Capitals B 7 7.5 8 7.5 9 9.5 11 8.5 
(Individual Test) G 9 8.5 10 8.5 13 9.5 14 8.0 
Naming Lower-Case B 4 5.5 5 4.5 6 6.5 8 7.0 
(Individual Test) G 5 5.5 6 6.0 8 7.0 9 6.5 
Giving Sounds of Cap- B 0 1.5 0 1.5 1 2.5 2 4.0 
itals (Ind. Test) G 0 1.5 0 2.0 0 2.5 1 3.0 
Giving Sounds of B 0 1.0 0 1.0 0 1.5 1 2.5 
Lower-Case G 0 1.0 0 1.0 0 1.5 0 , 2.0 
(Individual Test) 
Visual Memory for B 10 2.5 11 3.0 12 3.0 12 2.5 
Words G 11 3.0 12 3.0 12 3.5 13 3.0 
Auditory Test B 33 19.5 33 19.5 33 21.0 36 19.5 
G 33 19.5 36 19.5 39 22.0 45 18.0 
Learning Rate B 4 2.0 4 2.0 4 2.0 4 2.0 
G 4 2.0 4 2.0 4 2.0 5 2.0 
Table XLV shows the distribution of scores of boys and girls by 
chronological age quartiles. 
The median score for boys and for girls on matching capitals di-
rectly is 26 in each of the quartiles. The semi-interquartile range 9f 
.5 holds in each instance except for the ,girls in the fourth quartile, 
where more than 75 per cent matched all 26 letters correctly. On match-
ing lower-case letters the median score in each instance is 25. Semi-
interquartile variability is from 1.5 for boys in the first·quartile to 
.5 for boys in the fourth quartile. A Q of 1.0 holds for girls in all 
quartiles. 
The differences in scores of boys and girls on identifying cap-
itals shown are very slight, a difference of one point of score, 23 or 24 
either between boys and girls or among the quartiles. The semi-interquar 
tile variability is also slight, being no more than 1.5. Qn identifyin~ 
lower-case letters the pattern is similar. The median scores are 23 with 
two exceptions, that of girls in the third and fourth quartiles, where . 
the median is, in each, 24. 
On the identification of capitals named a progression form a score 
of 14 in the first two quartiles through 16 in the third to 18 in the 
fourth qua~tile is to be found for boys. The girls in the lowest quar-
tile scored a median of 16~ thence to 17, 20, and 22. The variability is 
great, from 6.5 to 8.0. Median scores of boys in identifying lower-case 
letters are from 9 in the first two quartiles through 11 in the third and 
13 in the fourth. The girls scored medians of 10, 11, 12, and 13 re-
spectively, in each quartile. Q's for boys are 4.5 in the first three 
quartiles and 5.5 in the fourth. The Q's for girls are similar, 4.5, 
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5.0, 5.5, and 5.5. 
Girls' scores are better than boys' scores in writing letters from 
dictation. ·Girls' medians are 7, 9, 11, and 11, as compared with the 
boys' of 4, 6, 8, and 9. Q's for boys are 5.5, 5.5, 7.5, and 6.5. Q''s 
for girls are 7.0, 7.0, 8.5, and 7.5 in that order. 
Individual tests results of naming capitals favor the girls, whose 
scores progress from 9 through 10 and 13 to 14 in the fourth quartile. 
The Q's are large in each instance, varying from 8.0 to 9.5. Boys' 
medians start with 7 in the first quartile and progress through 8 and 9 
to 11 in the fourth quartile. The variability is from 7.5 in the first 
two quartiles to 9.5 in the third and 8.5 in the fourth. Naming lower-
case letters shows little change in medians from quartile to quartile. 
~he boys' scores are 4, 5, 6, and 8. The girls' scores are 5, 6, 8, and 
9 .• The Q's around the boys' scores are 5.5, 4.5, 6.5, and 7.0. The Q's 
of the girls' medians are 5.5, 6.0, 7.0, and 6.5. 
On giving sounds of capitals the boys' median scores are 0, o,-1, 
and 2, with Q's of 1.5, 1.5, 2.5, and 4.0. The girls' medians are 0, 0, 
0, and 1, with Q's of 1.5, 2.0, 2.5, and 3.0. On giving sounds of ~ower­
case letters boys' medians in the first three quartiles are 0 and in the 
fourth the median is 1. The Q's accompanying these scores are 1.0, 1.0, 
1.5, and 2.5. The median score of girls is 0 in each quartile, with Q's 
of 1.0, 1.0, 1.5, and 2.0 respectively. 
On the visual memory for words test boys scored medians of 10, 11, 
12, and 12, with Q's of 2.5, 3.0, 3.0, and 2.4 in each of the quartiles. 
Girls scored medians of 11, 12, 12, and 13, with Q's of 3.0, 3.0, 3.5, an 
3.0 
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Chronological age increases do not have a marked effect on auditorj 
discrimination of boys. The medians for boys in the four quartiles are 
33 in the first, second, and third quartiles, and 36 in the fourth quar-
tile. Girls' medians range from 33 in the first quartile through 36 ~nd 
39 to 45 in the fourth quartile. Q's are 19.5 around all medians except 
that of boys' in the third quartile where Q is 21~0, that of girls' in 
the third quartile where Q is 22.0, and that of girls' in the fourth 
where Q is 18.0. 
Except for the median score of 5 for girls in the fourth quartile, 
chronological age increments have no effect on learning rate, the median 
being 4, with Q's 0f 2.0 in every instance. 
Scores of boys and girls in mental age gua~tiles. Table XLVI 
reports the distribution of scores of boys and girls by mental age 
quartiles in terms of median scores and semi-interquartile range. 
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TABLE XL:VI 
DISTRIBUTION OF SCORES OF ~OYS AND GIRLS 
BY MENTAL AGE QUARTILES REPORTED IN MEDIANS AND Q'S 
-
Boys Quartile Quartile Quartile Quartile 
Test or 1 2 3 4 
Girls Md. Q Md. Q Md. Q Md. Q 
Matching Capitals B 25 1.5 26 .5 26 .5 26 0.0 
Directly G 26 0.0 26 .5 26 0.0 26 0.0 
Matching Lower-Case B 24 1.5 26 1.0 26 1.0 26 .5 
Directly G 24 1.5 25 1.0 25 1.0 26 .5 
Identifying Capitals B 23 3.5 24 2.0 25 1.5 25 1.0 
Shown G 24 2.5 25 1.5 25 1.5 26 .5 
Identifying Lower- B 21 3.5 23 2.0 23 1.5 24 1.5 
Cas·e Shown G 22 2.5 23 1.5 24 1.5 24 1.5 
Identifying Capitals 'B 10 5.0 14 7.5 17 7.0 23 4.5 
Named G 12 6.5 18 7.0 21 6.5 25 4.0 
Identifying Lower- B 7 3.5 9 4.5 12 4.0 15 5.0 
Case Named G 8 3.5 11 4.0 12 5.0 17 5.5 
Writing Letters from B 2 3.5 5 5.5 8 6.0 14 7.5 
Dictation 'G 4 5.5 8 6.5 ).1 6.5 17 7.0 
Naming Capitals B 4 4.0 7 8.0 10 8.0 17 8.5 
(Individual Test) G 7 6.0 9 7.5 13 8.5 21 7.5 
Naming Lower-Case B 3 2.5 5 5.0 8 6.5 14 7.0 
(Individual Test) G 3 4.0 4 5.0 6 5.0 12 7.0 
Giving Sounds of Cap- B 0 .5 0 1.5 1 2.0 4 6.0 
itals (Ind. Test) G 0 1.5 0 1.5 1 2.5 4 6.5 
Giving Sounds of ~ 0 .5 0 1.0 0 1.0 2 5.0 
Lower-Case G 0 .5 0 .5 0 1.5 2 5.0 
(Individual Test) 
Visual Memory for B 10 2.5 11 3.0 11 3.0 14 3.0 
Words G 10 3.0 11 3.0 12 3.0 15 3.5 
Auditory Test B 27 19.0 30 21.0 36 18.5 48 18.0 
G 32 18.5 33 18.0 39 17.0 51 19.5 
Learning Rate B 3 1.5 4 1.5 4 2.0 5 2.5 
G 3 2.0 4 2.0 4 1.5 5 2.0 
Table XLVI shows the distribution of scores of boys and girls by 
mental age quartiles. 
On matching capitals the median score of boys in the first quar-
tile is 25. In each of the other quartiles the score is 26. Semi-
interquartile ranges are narrow, from 0.0 to 1.5. On matching lower-case 
letters the medians for boys are 24, 26, 26, and 26, with Q's of 1.5, 
1.0, 1.0, and .5. The medians of girls are 24, 25, 25, and 26, with Q's 
of 1.5, 1.0, 1.0, and .5. 
Mental age increments account for a 2-point increase from Q1 to ~ 
on boys' scores on identifying capitals shown. These scores are 23, 24~ 
25, and 25 with corresponding Q's of 3.5, 2.0, 1.5, and 1.0. Girls' 
medians run 24, 25, 25, and 26, with Q's of 2.5, 1.5, 1.5, and .5. On 
the identification of lqwer-case letters shown the boys' medians are 21, 
23, 23, and 24, with Q's of 3.5, 2.0, 1.5, and 1.5. The medians of girls 
are 22, 23, 24, and 24, with Q's of 2.5, 1.5, 1.5, and 1.5. 
Mental age increments show marked effect on median scores on iden-
tifying capitals named. The medians from quartile to quartile for boys 
are 10, 14, 17, and 23, with corresponding Q's of 5.0, 7.5, 7.0, and 4.5. 
7he medians of girls are 12, 18, 21, and 25, with Q's of 6.5, 7.0, 6.5, 
and 4.0. On identifying lower-case letters named boys' medians are 7, 9, 
12, and 15, with corresponding Q's of 3.5, 4.5, 4.0, and 5.0. Girls' 
medians are 8, 11, 12, and 17, with Q's of 3.5, 4.0, 5.0, and 5.5 respec-
tively. 
It would appear that mental· age is an important factor in the writ 
ing of letters from dictation. The median of the boys in the lowest quar 
tile is 2; in the second, 5; in the third, 8; and in the top quartile, 14 
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The corresponding Q's are 3.5, 5.5, 6.D, and 7.5. The median scores of 
girls are 4, 8, 11, and 17, with corresponding Q's of 5.5, 6.5, 6.5, and 
7.0. 
Ability to name capitals improves at each mental age quartile. 
The median scores of boys are 4, 7, 10, and 17, with Q's of 4,0, 8.0, 
8.0, and 8.5. The median $Cores of girls are 7, 9, 13, and 21, with cor-
responding Q's of 6.0, 7.5, 8.5, and 7.5. Ability to identify lower-case 
letters on an individual test improves at each quartile. The median 
scores of the boys are 3, 5, 8, and 14, with Q's of 2.5, 5.0, 6.5, and 
7 .0. The median scores of girls are 3, 4, 6, .and 12,- with Q's of 4.0,. 
5.0, 5.0, and 7.0. 
On the individual test of giving sounds of capitals the median 
scores of boys are 0, 0, 1., and 4, with Q's of .5~ 1.5., 2.-0, and 6.0. 
The median scores of girls are 0, 0, 1, and 4, with Q's of 1.5, 1.5, 2.5, 
and 6.5. On the test of giving lower-case sounds the median of 0 is 
found in the first three quartiles and a median of 2 in the fourth. This 
is true of both boys and girls. The differences in semi-interquartile 
ranges are negligible. 
Visual memory for words shows increases with mental age increments 
The medians of boys are 10, 11, 12, and-15, with Q's of 3.0 in each of 
the first three quartiles and 3.5 in the fourth quartile. 
Median scores on auditory discrimination show the effect-of mental 
maturity. The median scores of boys are 27, 30, 36, and 48 with Q's of 
19.0, 21.0, 18.5, and 18.0r The median scores of girls are 32, 33, 39, 
and 51, with Q's of 18.5, 18.0, 17.0, and 19.5. 
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Learning rate scores are affected by mental age increments. The 
median scores of boys are 3, 4, 4, and 5, with Q's of 1.5, 1.5, 2 .. 0, and 
2.5. The median scores of girls follow the same pattern, 3, 4, 4~ and 5, 
with Q's of 2.0, 2.0, 1.5, and 2.0. 
Order of Difficulty 
A random sample of 200 tests was used in arriving at an order of 
difficulty of letter knowledges. As explained previously, the data were 
recorded on master record sheets and coded for IBM processing. Each 
class was numbered, the order having been dictated by the alphabetical 
listing of the last ~ame of the teacher. Each pupil's record was num-
bered, the order being by alphabetical class listing. ff was not diffi-
cult, therefore, to pull, by name, the test booklets of every third child 
from the largest of the four communities for a systematic sampling. The 
community was chosen because it was represented by a cross section of 
abilities and had enough cases to provide a one-in-three sample. 
Matching capital letters directly. Only incorrect responses were 
counted. The number under the letters below indicates the total wrong 
responses on that letter in 200 tests. It should be remembered that over 
68 per cent of the total population achieved perfect scores on the test 
of matching capitals directly. The sample of 200 tests showed the follow 
ing order of difficulty reading from left to right: 
K 
3 
A 
6 
X 
4 
v 
7 
I 
4 
z 
7 
Q 
5 
E 
8 
J 
5 
N 
8 
0 
6 
R 
10 
u 
6 
G 
10 
M 
6 
B 
10 
T 
6 
w 
10 
c 
6 
y 
11 
L 
6 
F 
12 
s p 
6 6 
D M 
13 18 
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Matching lower-case letters directly. The sample showed the fol-
lowing order of difficulty with lower-case letters when direct matching 
w·as tested: 
1 e z t a c g X y k h w m 
1 1 2 2 2 2 3 3 3 3 3 3 3 
s r 0 j v u n b f q d i p 
3 4 4 5 5 7 8 17 23 24 26 27 91 
Identifying capitals shown. The sample showed the following order 
of difficulty when the testing situation called for the identification of 
capital letters from among a set of distracters following the flash stim-
ulus of the capital: 
0 X B A I s T p L D v c N 
2 8 10 10 12 12 13 15 16 16 17 18 18 
E H Q u F z w G R M J ~ y 
18 19 19 21 24 26 29 32 33 34 37 40 40 
Identification of capitals named. In this testing situation the 
name of the capital was called and the child asked to circle the capital 
from among a set of capitals. The following is the order of difficulty 
2 
as indicated by the number of incorrect responses: 
0 A X s H L R p F B w D N 
~6 27 32 55 62 65 69 74 76 77 77 79 82 
T u K y J c I M G z E Q v 
~5 85 87 87 87 87 87 92 93 93 94 108 109 
Identification of lower~case letters named. This testing situa-
tion is the same as that described above. The order of difficulty as in-
dicated by the number of incorrect responses is as follows: 
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X s 0 w k y z c h m v r j 
38 47 56 77 79 84 85 90 103 105 106 113 116 
a t e n f u i 1 g d b p q 
18 129 128 128 129 140 140 141 141 142 147 148 177 
Letters written from dictation. Credit was allowed for letters in 
either capital or lower-case form, in manuscript or cursive writing. Re-
versals or inverted letters were marked incorrect. The following is the 
order of difficulty as indicated by the number of incorrect responses: 
.o X A B T I F N E R L 1' M 
63 93 94 108 111 122 125 128 128 129 132 132 132 
s c H K y u D w Q z v J G 
32 133 135 139 145 145 148 156 158 160 166 167 167 
Naming capitals (individual test). Results of the individual test 
of ability to name capitals showed the following order of difficulty ac-
cording to the number of incorrect responses: 
0 X A B s T R N c I p L E 
~2 69 78 78 91 98 108 110 111 114 114 115 120 
H K M y .D z w J F u Q G v 
eo 121 123 125 127 128 133 134 136 136 143 145 149 
Naming lower-case letters (individual test). This testing situa-
tion is the same as that described above. The order of difficulty is: 
0 X s c i p y k m w z e a 
f!-1 64 97 114 116 118 125 127 133 133 139 143 144 
n r t j v u f b h g d 1 q 
lf!-8 150 151 153 154 160 162 162 168 171 173 177 189 
Giving sounds of capitals {individual test~. The testing of 
sounds of 24 capital letter sounds shows the order of difficulty as 
follows: 
s T B A J K D 0 F p M c 
131 148 154 165 170 170 171 171 173 174 177 178 
G z v H N L R I E u w y 
178 179 180 181 183 183 183 183 184 187 189 193 
Giving sounds of lower-case letters (individual test). The. test-
ing situation is the same as that described above. The oreler of diffi-
culty is as follows: 
s 0 t k p z m j b n c . g 
150 157 163 169 172 178 179 179 180 181 182 182 
a h r v f e d i 1 w u y 
182 183 183 183 184 184 186 186 188 189 190 192 
Reliability of the Sub tests of the Boston University Letter Knowledge 
Tests 
Since the instrument used to measure letter knowledges lacked evi-
deuce of reliability, the following Kuder-Richardson formula was employed 
to obtain reliability coefficients on each of the subtest's: 
r=. 
2 
n"' t - RW 
2 (n - 1) o- t 
where R equals the average number of right responses (the mean of the 
total scores); W equals the average number of wrong responses (or~ n- R) 
n equals the number of items; and o- 2t equals the standard deviation of 
the subtest squared. 
One subtest, Identifying Lower-Case Letters Shown~ is the first 
half of the Visual Test of the Murphy-Durrell Diagnostic Reading Readi-
ness Test. Since its reliability had been established as part of that 
test, evidence of reliability as a separate subtest was necessary. The 
I 
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second part of the Visual Test of the Murphy-Durrell Reading Readiness 
Test has been called, for the purp~ses of this study, Visual Memory for 
Words. As a separate subtest, the reliability coefficient was computed. 
The coefficients of reliability for each subtest is as follows: 
Matching Capitals Directly, .968; Matching Lower-Case Letters Directly~ 
.872; Identifying Capitals Shown, .906; Identifying Lower-Case Letters 
Shown~ .812; 1 Identifying Capitals Named, .934; Identifying Lower-Case 
Letters Named, .848; Writing Letters from Dictation, .948; Naming Cap-
itals (Indiv~dual Test), .958; Naming Lower-Case Letters (Individual 
Test), .931; Giving Sounds of Capitals (Individual Test), .938; Giving 
Sounds of Lower-Case Letters '(Individual Test), .934; and the Visual 
Memory for Words, .735. 
" 
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CHAPTER VI 
SUMMARY AND CONCLUSIONS 
The purpose of this investigation was to measure certain back-
ground abilitie·s of children entering first grade and to study the rela-
tionship of these abilities to chronologiqal age~ meatal age, and sex of 
the first grade.entrant. 
Summary 
. 
A battery of three tests was given to 2188 children in four com-
munities during the first weeks of first grade for the purpose of meas-
uring specific abilities. The three tests were: ~Boston University 
Letter Knowledge Tests; The Murphy-Durrell Di~gnostic Reading Readiness 
Test; and the Otis Quick-Scoring Mental Abilities Test~ Short Form, As 
or The California Short-Form Test of Mental.Maturity, Pre-Primary, 1950 
S-Form. 
All tests used in the study were hand-scored. Nearly 60,000 items 
of data were recorded and coded in preparation for transfer to standard 
IBM cards. Statistical techniques employed were: measures of central 
tendency and variability, critical ratios, and reliability checks. 
Tpe data were analyz~d to ascertain the abilities .of first grade 
entrants: 
1. To match capi~al and low~r-case letters directly 
2. To id·entify capital and l9wer-case letters following a flash 
stimulus 
3. To identify capital and-lower-case letters following the hear-
ing of the name of the letter 
4. To write own first name 
5. To write the twenty-six letters, either in capital or lower-
case form 
6. To give the names of capital and lower-case letters 
7. To give the sounds of capital and lower-case letters 
8. To identify sounds in words 
9. To identify words from a flash stimulus 
10. To learn and to retain learning of sight words. 
A studywas also made of the relationships of the various letter 
knowledges with: 
1. Mental age 
2. Chronological age 
3. Learning rate 
4. Sex differences. 
Population. The subjects of the study, as a whole, represented a 
group with high normal ability; however, the large standard deviations in 
mental age and intelligence quotients attest to the heterogeneity of the 
group. 
Letter knowledges of the entire group. 
1. Ability to match letters directly, either capital or lower-case 
is possessed by a very large percentage of the group. 
2. There is evidence that many children, in this group over 80 per 
cent, have good visual memory for letters. 
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3. That many children bring to school an interest in and ability 
to name letters is evidenced by the scores on identifying 
letters named. 
4. Testing for ability to give sounds of letters was intended in 
no way to imply that such abilities should be expected. The 
findings reveal a fairly wide range of ability, however, as in-
dicated by the relatively large standard deviationse 
5. The results of the auditory test on this group show that audi-
tory discrimination is at a higher level than that of the pop-
ulation of 5,000 upon which the no~mative data were gathered. 
The higher mental ages of this group may be differentiating 
factors. 
6. The mean of the learning rate is consistent with norms not 
specifically stated but which have been observed. 
Comparisons of boys and girls on the various subtests. When the 
data were separated by sex, certain differ~nces can be noted. 
1. The boys were older than the girls, as indicated by a statisti-
cally significant critical ratio of 4.42. 
2. The statistically significant cr~tical ratio of 4.17 in favor 
of the girls in intelligence no doubt ·throws some light on the 
differences found in favor of the girls on each of the subtests 
a. Critical ratios of eleven of the fifteen subtests were very 
significantly in favor of the girls. 
b. The critical ratios of the four remaining subtests, namely, 
matching capitals directly, naming capitals, giving sounds 
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age. 
of capitals, and giving sounds of lower-case letters were 
not significant, though in each case the difference was in 
favor of the girls. 
Quartile breakdowns on the total group according to chronological 
1. When the data were broken into chronological age quartiles ther 
was an increase at the rate of one month per quartile in mental 
age. 
2. ~he following abilities show five raw score points of improve-
ment as chronological age increases: identifying letters by 
name, ability to write letters, naming capitals, and auditory 
perception. In all other subtests differences in medians were 
less than five raw .score points apart. It would appear that 
chronological age has; at best, but a slight relationship with 
the specific abilities measured. 
Quartile breakdowns on the total group according to mental age. 
1. When the data were broken into mental age quartiles the median 
mental age increment from quartile to quartile was approximatel 
seven months. 
2. There were no appreciable differences in median scores on match 
ing or identifying letters when the data were broken into menta 
age quartiles. · 
3. There is marked increase in ability to identify capitals and 
lower-case letters named as mental age increments are considere 
4. Ability to write letters shows definite increase from quartile 
to quartile. 
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5. There are marked differences in ability to identify capitals 
and lower-case fetters among mental age quartiles. 
6. Mental maturity affects auditory discrimination in that the 
median score in the first quartile is 27 as compared with the 
median in the fourth of 48. 
7. On the learning rate test the median score of the lowest mental 
age quartile is 3; that of the highest quartile is 5. 
Quartile breakdowns on the total group according to learning rate. 
1. When the data were analyzed by learning rate quartiles, childre 
high in learning rate were markedly higher in background skills. 
2. The difference in median chronological ages from the first to 
the fourth quartile is two months. 
3. The difference in median mental ages from the first to the 
fourth quartile is seven months. 
4. The learning rate reflects differences in ability to identify 
capital and lower-case letters. With capitals, a medtan of 23 
is found in the first quartile and one of 26 in the fourth. 
5. Among the learning rate quartiles there is a marked difference 
in medians on the naming of capitals. 
6. ~here certainly appears to be a relationship between the learn-
ing rate and ability to write letters. 
7. The relationship between scores on the learning rate and median 
quartile scores on naming capitals and lower-case letters is 
high, the medians being from 4 to 21 in the former test, and 
from 3 to 14 in the latter. 
8. Learning rate quartiles show medians of from 27 in the lowest 
15~ 
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. quartile to 48 in the highest on auditory discrimination. 
Quartile breakdowns on boys and girls according to chronological a!l ~. 
1, There are no differences between boys and girls on mat~hing 
capitals when chronological age is taken into account. 
2. There are no differences greater than two points of raw score 
betwe~n the medians of boys as compared with girls on identi·fy-
ing capitals and lower-case letters~shown. 
3. The girls qhow some superiority on naming capitals and lower-
case letters, the most marked being on naming capitals, where 
boys show a progression from 14 to 18 and girls' median s~ores 
run trom 19 to 22. 
4. Boys can write from4 to 9 letters; girls, from 7 to 11 letters. 
5. Girls are slightly better than boys on nam~ng letters. 
6. Boys and girls perform similarly on visual memory for words, the 
medians being from 10 to 12 for boys and from 11 to 13 tor girls. 
7. The qldest girls p·erform consiQ.erably better than, do the oldest 
boys, the meqians being 36 for boys and 45 for girls~ on audi-
tory discri1!J,ination. The medians of the youngest are 33 in 
each instance • 
. 8, The medians remain at 4 in each quar~ile for both boys and girls 
except in the ins.tance of the oldest girls, whose median is 5. 
Quartile breakdowns on boys and girls according t~ mental age. 
1. There are but two points of raw score difference between medians 
of boys and medians of girls on matching letters. 
2. The differe~ces between boys and girls at any quartile are 
negligible un identifying letters named, 
3. Girls are superior to boys in the naming of both capital and 
lower-case letters. 
4. Girls can write more letters from dictation. 
5. On naming capitals the medians of the boys are from 4 to 17 'and 
the medians of the girls are from 7 to 21. On naming lower-
case letters the boys were slightly better; their medians being 
from 3 to 14, while the girls' range was from 3 to 12. 
6! There are no ·differences in ability to give sounds of letters, 
either capital or lower-case. 
7. On visual memory for words the most mature girls attained a 
median score of 15, while the median of the comparable group of 
boys was 14. 
8. There is an appreciable difference between boys and girls on 
auditory discrimination. The boys' range is from 27 to 48; 
that of the girls, from 32 to 51. 
9. Learning rate medians are the same for boys and girls~ the 
range being from 3 to 5. 
Conclusions 
1. The range of abilities of the subjects is very great; however; 
the mean mental age places the~ in the high normal group. 
2. On the basis of the high scores achieved by 96 per cent of the 
population, it would appear that much of the matching of pic-
tures and geometric forms as found in many reading readiness 
programs is a waste of time for most children. Only 4 per cent 
l5B 
1 
of this group were at what Hester termed stage two or three 
in visual discrimination and in need of materials, which call 
for less fine discriminations. Certainly, at least 75 per cent 
~f this group were ready for meaningful practice with letters 
2 
as outlined by Durrell. 
3. There is little doubt that capitals interest children before 
lower-case letters. Capital letters are better known to young 
children than are the lower-case letters which they will en-
counter far more frequently in beginning reading. 
4. The identification of letters following a flash stimulus was 
considerably easier than the identification of letters follow-
ing the hearing of the name of the letter, the mean for cap-
itals shown being 23.52 as against a mean of 16.62 on letters 
named. This finding is in disagreement with that of Boynton, 
3 ~ al. 
5. Few children entering first grade have any ~dge of sounds 
of letters. 
6. The girls in this group were superior to the boys in nearly all 
abilities measured. 
7. Chronological age bears but a slight relationship to the spe-
cific abilities measured. 
1Kathleen B. Hester, Teaching Every Child to Read (~ew York: 
Harper Brothers, Publishers, 1955), p. 56. 
2Donald D. Durrell, Improving Reading Instruction (Yonkers-on-
Hudson, New York: World Book Company, Inc., 1956), p. 72. 
3Boynton, ~ al., .Q.P.· cit. 
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8. When the data were broken down into mental age quartiles, the 
effect of increased maturity was evident in nearly every area 
measured except, of course, the areas where the ceiling of the 
test had been reached by large numbers of pupils. 
9. The learning rate appears to have a high relationship with 
letter knowledges and with auditory discrimination. Those 
children with high learning rates also scored high on letter 
knowledges. 
10. When chronological age quartiles were separated to give scores 
for'boys and girls, the superiority of the girls' abilities 
appeared. 
11. The mental age quartiles broken down to give scores by sex 
showed that the girls were markedly superior to boys in naming 
letters, writing letters, and in auditory discrimination. 
12. The order of difficulty of letter knowledges is not consistent. 
It appears to be dependent on the demands of the testing situa-
tion. For example: F was in the 9th position in matching, the 
12th when asked for by name, the 7th in writing from dictation, 
the 20th when the name was called for, and the 7th when the 
sound was tested. 
13. The coefficients of reliability for the subtests ranged from 
.735 on the visual memory for words test to .968 on the test of 
matching capitals directly. 
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Suggestions for Further Research 
1. That a similar study be made of children in other geographical 
areas 
2. A similar study involving a large population of children, half 
of whom had attended kindergarten 
3. Further analysis of the data of the present study using care-
fully matched pairs 
4. A follow-up study on the same population, especially of those 
whose scores deviated markedly from the general findings 
5. A study of the results of a planned-incident program aimed at 
increasing letter knowledges in kindergarten 
6. A similar study to be carried out near the end of·the kinder-
garten year using the Stanford-~inet as the mental measure. 
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APPENDIX 
BOSTON UNIVERSITY 
FIRST GRADE BACKGROUNDS STUDY 
LETTER KNOWLEDGE TESTS 
rame. ________________ Boy __ Girl __ Date _________ _ 
Date of Birth. _______ _ 
~eacher. ____________________ _ 
chool _________________ _ 
~ity __________________ _ 
Score 
Test I Matching 
A. Capitals 
B. Lower Case 
Test II Identifying Capitals Shown 
Test III Identifying Letters Named 
· A. Capitals 
B. Lower Case 
Test IV Writing . 
A. Name 
B. Letters Dictated 
. : ,. 
Individual Test I Naming Letters 
A. Capitals 
B. Lower Case 
Individual Test II Sounds of Letters 
A. Capitals 
B. Lower Case 
Copyright 19 55 
2 
TEST I Matching Capitals 
' 
0 T 0 H D c E E K 0 M N 
-
' 
X F J X .r ~ T H v H L B T 
A L y A E. F D T G c D B 
F A F R B· E J X J p u L 
N B z I L- N y T c y A v 
p p 0 B u F w N F w L M 
s 0 c s N E M E w T F M 
I L y I F J K K v B L T 
R p E B X R z F N G z K 
L F L H I E X R X J F z 
c c z s u 0 v T K y v L 
-
T T v F p w u G N u J M 
B D c s p B Q c Q X .T G 
0 D H 0 c T G G y D 0 c 
' 
-
I 
Score 
3 
TEST I Matching, Lower Case 
s b 0 y s m v n y .v u w· 
e e. m f r a 0 d 0 a e c 
m c u h m v .u v m n u w 
t y t k i g n u d n b m 
w m n u w v j q i j y I 
c r a 0 e c i t 1 j' i e 
. 
a a g c e 0 f 1 k h t f 
1 k b h t 1 g g c e a 0 
z I f m z c s r u m n 0 r 
' 
' I 
h I f t 1 k h d g q p d b 
\ 
' I 
I 
k 1 f t k h q d q p b g 
. 
y h q y p g p q d b g p 
X z m 0 X s b b q g p d 
Score 
4 
TEST II Identifying Capitals Shown 
1. 14. 
0 T c H. D M E K N 0 
2. 15. 
J z R F X B v T L H-
' 
-
3. 16. 
A L F- y E T B G D c 
4. ' 17. 
-
c B s p D w M E T F 
~-
5. - 18. 
v w F T p v B K L T 
6. 19. 
s 0 c u z F z N G K 
7. 20. 
L I E F H X p u L J 
8. 21. 
. .E .. X ;s p R . y T c v A 
-
9. 22. 
I L F J y L F N w M 
~ . . 
10. 23. 
E N 0 s c D ·a 0 y c 
-
11. 24. 
B p F u 0 X -G T c Q 
--
.. 
-
12. 25. 
I . z L N 
. 
B v N J G M 
-
-
i3. 26. 
. 
F R E B A T y v L K 
' -
. 
Score __ _ 
TEST Ill Identifying Letters Named, .C3:pit_als 
5 . 
. 
1. 14. 
E F A y L D c G T B 
-
. 
2. 15. 
H c D. 0 T 0 D c y G 
. 
-
.. 
3. 16. 
F J X R z B L H v L 
'• 
- . . ~ 
4. 17 0 
I H E L F N 0 .M K E 
. . 
5. 18. 
B E R F A u p J X ·L 
. . 
-6. 19. 
N I z B L A y c T v 
. 
7. 20. 
u B 0 F p L w F N M 
. 
-
. 
-
. 
8. 21. 
E N s 0 c M T w E F 
- -
-
9. 22. 
F I J y L B L v T K 
~ 
-
-
10. . 23. 
B R X E p z G. N K F 
-
. . 
. 
. 
11. 
.. 
24. 
u s 0 z c ·y K T L v 
-
.. 
-
. 
12. 25. 
-w p F v T J M 'U G N 
-
. 
-
13. 26. 
B p s 
. . 
c D T X c Q G I 
' 
. , . . . . 
Score -
~~ 
-
.. --~-~--- -- - - -. 
\. 
6 
TEST ill Identifying Letters Named, Lower Case 
1. 14. 
0 s y b m d b g p q 
' 
2 •. 15. 
r a f m e g b d q p 
3. 16 .. 
s m 0 X z b d p q g 
4. 17. 
g p q h y q p d g b 
5. 18. 
k t f 1 h r m n u 0 
6. 19. 
k 1 h f t 0 a e g c 
7. 20. 
m f s z c h f 1 t k 
8. 21. 
1 t b k h t e j 1 i 
9. 22. 
0 a e c g g q y j i 
10. 23. 
a r e 0 c m n u d b 
11. 24. 
n u w r m u n v w m 
12. . 25 . 
k i g t y c d a e 0 
13. 26. 
m v u c h w y v n u 
, 
Score 
. 
1\ 
-
--~--..._,--~---
--
. - . 
---
--
-
-- ..... -··1) 
TEST IV Writing-
A. Name 
B. Letters Dictated 
1.---
2.---
3.---
4.---
5. __ _ 
6.·---
7.---
8.---
9·. ---,_ 
10. ---
. 11. 
---
12. ---
13.---
14. ---
15.---
16.---
1;7. ---
18. ---
7 
-Score ___ _ 
- 19. -----..-
20. __ _ 
21. __ _ 
22. __ _ 
23. __ _ 
'24. __ _ 
25. __ _ 
26. __ _ 
Score __ _ 
8 
Individual Test I Naming Capitals 
0 
E 
0 
j 
X 
H 
X 
y 
A 
D 
s 
f 
B 
M 
T 
K 
c 
z 
L 
J 
~ ~~ming Lower Case 
c 
n 
i 
a 
p 
h 
t 
v 
Individual Test II Sounds of Capitals 
s 
J 
s 
n 
B 
K 
t 
r 
f 
d 
D 
v 
0 
G 
Sounds of Lower Case 
p m 
w g 
z 
a 
k 
e 
R 
y 
m 
u 
I 
w 
k 
b 
z p 
I · E 
0 b 
1 v 
s 
.G 
z 
d 
H 
w 
c 
i 
p 
Q 
e 
1 
M 
u 
h 
u 
N 
u 
F 
v 
Score __ _ 
w r 
g q 
Scor.e __ 
N 
y 
Score __ 
j 
y 
Score __ _ 
BOSTON UNIVERSITY 
FIRST GRADE BACKGROUNDS STUDY 
LETTER KNOWLEDGE TESTS 
Introduction. 
The .le.~~~r 'knowledge tests consist of a battery of six informal tests, four 
•oup and two individual tests. 
The informal tests are to be administered before any formal reading instruction 
I.S been given. Included are: 
I 
.. 
'Test I 
Test II 
Test III 
Test IV 
Matching 
A. Capitals 
B. Lower Case 
Identifying Capitals Shown 
Identifying Letters Named 
A. Capitals 
B. Lower Case 
Motor Skills 
A. Writing Name 
B. Writing Le]ters Di.ctated 
\ Individual Test I Names 
A. Capitals 
B. Lower Case 
Individual Test II Sounds 
A. Capitals 
B. Lower Case 
In addition, the following standardized tests will be administered~ 
~rphy - Durrell Diagnostic Reading Readiness Test 
Otis Alpha, Form A 
Informal !eats 
Directions for Teachers 
Before administering ~ tests read all the instructions carefully. 
~ classes of twenty-five or less the entire class ~ be tested together. Classes 
more ;:than twenty-five should be divided into two groups. 
~. . ~ ~ 
Q • 
!~sts I, I~, and III should be given early in the morning session and may be given 
l, 
cine sitting provided that a period of relaxation be allowed between Test I and Test 
,. . . . 
~ however, if a high incidence of fat:t.~e is· n-oted during .Test I, the other two tests 
mid be deferred until the following morning. 
The information· called for on the titl~ page should be tilled in by the teacher 
~ore distributing the' tea-:t bookl-ets. 
Materials required --
For ee.oh pupil: 
1 test booklet 
l very soft lead pencil or a ble.ok crayon 
1 colored paper marker, 3 1/2 inches long 
For ""blle teacher 
a copy of the teat booklet and a marlier for demonstrations· 
tlaah car~s for Test II 
·a. atop watch or a watch with a aeocmd hand 
extra pencils or crayons 
Teat I 
• 
'• 
Dif,ltribute the booklets. Be sure that each child1 has the one with his name on it. 
!:!!,= ."We are going to play some g~s with letters. We are going to listen and 
watch very carefully. n 
.Put the letters 0 T 0 H D 0 on the chalk board, draw a box around the line of 
tters, separate the first 0 t7om the other letters as in the test, then, 
!!!= ."Open your booklets. to the first page. Fold your book back like 'Ghis. 
(Demonstrate.) Put your marker· under the first lil;l.e." 
I . 
Check t.o ·see that all have the correct place. 1 
!~ 
\ 
... .• 
\ 
S.AYg "We are going to do the first one together. Let 1 s look at the letters on 
the board., The first letter is an 1 0'. (Point to it.) Who oa.n find an-
other letter just like it here in this line? (Ask a oh~ld to come to the 
boardo) Shaw me a l~tte~ just like this one. (Poin~ to the first 'O'.) 
That's right. You may draw .. a ring ·around. the other one. 
"Now look at your booklets. Find the line that looks just like ndne. ~t 
your finger on the first letter. Find the one like it and put a ring 
around it." 
.Cheek all ohildrene Give Whatever help may be necessary. 
SAY: "Move your marke1r do11'1Il under the next line. You are going to do this one 
alone. Put your fing~r on the first letter. Find another letter in the 
line beside it that looks just lika it and put a ring around it. 
Cheek all children. Give whatever help may be necessary. 
SAY: "There are more lines on this. page. You are going to move your marker 
down the page on this side, (Demonstrate.} x.hen down·the page on this side. 
(Demonstrate.) When you come to the bottom of this page turn your booklet 
over. (~monstrate.) Do this side and then this side~ (Demonstrateo) 
You are'going to do these two pages all alone. Don~t forget to make one 
ring.in each line around the letter that looks just like the first letter. 
Put Y?ur marker under the next line. (Check to see that all have the right 
plaoeo) Now you may starto ... " 
Circulate among the children to see that they are progressing down the page and 
aking one mark in ~aoh box ~ though ~ ~ be wrong. Since this is a power 
budy and not a speed ~est there is no time limito Encourage the slower workers and 
rge them to complete the two pa~s. Watch that some do not go on beyond Test Io 
~en all have finished 
SJ.Yg nstop." 
A period of relaxation snould follow.Test I. If there has been marked fatigue 
olleot the booklets at this point. 
~Test II 
ShOV!. the children how to t.urn ~o T~~t II, page 4. Check to see that all have the 
"'reot p~ge. 
SAY: "We are going to play another game. Look a:t this page of letters.· .First 
we are going to work w:i:~h the lines on this ~ide of the page and then with 
the lines on this side of the page~ (Demonstrate.) Put your marker under 
the first line like this. (Demonstrate • ) I am going to hold 1,1p a card 
that has a letter on it which looks like one of the letters in the first 
line. (Hold up card·number:l, '0'.) See if you can find the letter in 
. . 
the first.lfne that looks just l~e this. Draw a ring around th~ l~tter." 
(Check to be sure that every child understands the directions.) 
"Move your marker down to the next line. Be sure to keep your eyes on the 
card all of the time I hold it up. Watch! 11 
. . 
Hold the card up, exposed, for five seconds. (If you do not have a watch count 
five slowly.) PUt the card down and 
SAY: "Find th.e letter and draw a ring around it. (Pause between directions only 
·long enough to allow time for the children to mark their booklets .. ) Move 
your marker down." 
Before each line 
After five seconds 
-
4 
SAY: "Find the letter and draw a ring around it. (Pause.) Move·your marker downo" 
Give no further help except in the matter of keeping the place. Be sure that 
the children watch all of the time the ·card is exposed. 'When they reach the 
end of a column, show them where to begin on the next column. 
The following are the key letters in the order in which they are to be shown: 
. 
1 2 3 4 5 6 7 8 9 10 11 12 - 13 
0 X A B T c L R I s p N F 
14 15 16 17 18 19 20 21 22 23 24 25 26 
E H D M K z J y w G Q u v 
. SAY: "Turn yo~ booklets Cf'i!er." 
5 
Test III 
Cheek to see that all have Test III9 page 5. 
SAY: ·"This game is a bit different.. Instead of showing you the letter ~ am going 
I 
to tell you which one to put a ring around. Put your lll.arker under the first·. 
line.. Listen very carefully.. Find the ffA'l. Draw a ring around the 'A' .. 
(Pause .. ) Move your marker to the next line. u 
Check to see that each child understands the directions. 
Before each line 
SAY 3 8 Listen & Find the 2 • Draw a ring around the ~ 1 .. (Pause • ) Move 
your m.B.rker d·own .. • 
Give no ·further help except in the lll.atter of keeping the place.. Be sure that the 
ldren listen as you give the letter name.. When they reach the end of a col~, show 
n where to begin o;n the next oolumno 
The following are the key letters in the order in, which they are to be n8med:: 
1 2 3 4 5 6 7 8 9 10 11 12 13 
A 0 X L F N p s I R -C T B 
14 15 16' 1'7 18 19 20 21 22 23 24 25 26 
.D G H E J y w M K z_ v:. u ~ 
SAY:: "TUrn to the next page.o Fold your booklet back." 
Check to see that all ha~ Test·III, page 6. 
Use the same procedure as with pa-ge 5. 
The following· are the key letterS" in the order in 'Which they· are to be named: 
1 2 3 4 5 6 7 8 9 10 11 12 i3 
s e X y k h z i a c w. t m 
14 15 16 17 18 19 20 21 22 23 24 25 26 
'b p ,q d r g f i' j I1 u 0 v 
Colie~t the boo~lets .. 
Test IV 
Distribute the test booklets and direct the children to open them to Test IV9 
:~ 7.. Be sure that each child has his awn booklet and the correct page .. · 
~: "Let's see if you can write your na.m.e.. I know that some of you can write 
all of it 3 your £irst name and your last. If you know how to write only part 
of ita tha·t's all right. ~~~~~you~ here in th:i.s space at the top 
of the page. (Point to the space" ) Go ahead. 18 
When all have finished (approximately 2 minutes.) 
.c. 
" 
SAY: "Let's look at the numbers below the space where you wrote your name. 
(Demonstrate.) Find the number 1. Put your marker under it. u 
,, '.:~'t~ 
Check to see that all have the marker correctly placedo 
S.AY~ "Let'·s see how many letters you can writeo On the line beside the number 1 9 
Write the letter iF~o (Pause for 5 seconds.) Move your marker down und~r 
the next line. " 
SAY: "On this line write the letter 1 0 (Pause.) Move your marker down." 
Circulates checking to see that the children are working in the correct place. 
:e along as rapidly as possible. For the letter 'E' direct the children to move 
ir markers to the first number in the next column. For the letter 80' help them 
find the top of the last column. 
(Note: Capital or lower case 9 cursive or manuscript letters will be acceptedo) 
The letters are to be dictated in the following order: 
• t • 
1 2 3 4 5 6 7 8 9 10 11 12 13 
F K Q R L p H G M E X T y 
14 15 16 1'7 18 19 20 21 22 23 24 25 26 
N c J D I 0 B A w s u z V. 
' Collect the test booklets. 
Individual Test I and II 
The test booklets are not to be distributed to the pupils for Individual Tests I 
. ·ll bu,~·-~a:"'-o'·be,.·ttsed ·-b~··tbe examiner in reoording<t~e results for the individual 
.ldreno 
Provide seat work exercises for the pupils to work on while they are not being 
tedo 
SAYg "Today we are going to take turns coming to my desk to tell the names of . 
letters and also to tell how they sound. 18 
•. 
0 • • 
0 
i$1.. 7 
.. · 
Individual Test I 
Use page 8 of the particular child's booklet. 
Point. to the first letter. 
. ·~l..~. 
SAY: ttfell me the name of this letter. n 
If the child cannot name the let~r correctly place a minus sign under that 
~er" Do ~ ~ the. letters correctly named. Proceed from left to right. Test 
letters a capital and lower case. 
~ontinue with 
In~ividual Test II 
S.AYg "Tell me the sound of this let:t;er." 
•. 
If the child cannot give the sound of the letter place a minus sign under tliat 
i6ro ~ ~ ~ letters correctly sounded. ~roce~~ from left to right., Test 
' 
letters listed., 
·-~(Note:. The letters Q~ 4, q, and :x: have been omitted from this part of the testo) 
ri .- -:. 
Directions for Scoring 
·. 
,, 
The results of these tests will be used for further research. Therefor·e, it :ils~. 
tSSary that the directions for scoring be followed implicitly. The importance of 
teacher's knowing the results immediately makes it necessary that she do the 
.iminary scoring .. 
In .!]e~ts I 9 II.9 and III each incorrect answer is ·to be marked with a minus sign 
,-4- t· 
j ' .. _~ 
·ed pencil. The minus sign is to be placed beside the incorrect item in the margin. 
the left margin for the first column and the right margin for the second column. 
total number of minus signs on each.'pag~ subtracted from 26 gives the score for 
page .. 
Suggestiong Before scoring Tests I, II, and III search each page for lines with 
. ' 
than one mark or ring. Consider the item wrong unless the ohild has attempted 
rase or cross out the incorrect an.swero Record the minus signs ~ the marg~o 
Scoring keys are provided for Tests II and IIIo 
In Test rv~ Writing, Name~ consider only the first name and record a score of: 
3 -- for correct usage of either all capitals~ or capital with the remainder in 
small letters~ or correct usage of cursive writing. 
2 -- if more than half of the letters are fQr~d co~E?c~ly~ 
1 -~-if the name is ani~ed or is:illegible. 
• •• 0 
In Test Iv~ Wr~ting~ Letters Dictated. record a minus sign in red pencil at the 
. . 
eft of each n11lD.ber representing a letter emitted or iU'9.gibly wri:tten; capital or 
ower case- cursive or manuscript accepted. 
. In Individual Test I count the number of minus signs. · Subtract the total from 
:. 4o ~ • t • • ~. 
a·and record the score in the space provided. 
· In Individual Test II count the number of minus signs. Subtract the total from 
~ and record ~he score in the space provided. 
,. f ~ 
· . 
.. . 
'. 
'8 
BOSTON UNIVERSITY 
Letter Knowledge Test Key 
. 
It II Test II Test III Test III Test m Test ttl . 
.... i '"" ,.,,. _), page 5 page 5 na'~A 6 n::laA h 
Ll4.. l. 114. 
0· I E 
.. ~ on solid line. 
I - --
. s I b 
J.e l J.lh 
. J - I 
' A I •D 
115. I 2. 115 •. Fold on dotted line. 
~ I H I I 2. I .,_5 e p I ..!.. • I 
I I I / 0 I G 
116. - I 116 •. I -. 3. A I D J. :16. X I q 
I X I H 
I . 
,1.7. ·\I 14· ;J.,"(. 
B I M I I 
I 4. : 17. -.<:. } y I d .... 
I L I E I 118. I i-5. I ltl. -
T I K I k I Test :tv B Test IVB Test IV B I ;;. 118. r 
I ., I 
page 7 page 7 . page 7 
F J 
119. I o. l'.l~. 
c z· ~ ... - I I I 'h 
I 6. '19 I 
g 
I 
I- ~ I I; F b.~.! 
I zo. ' N I y 110 E 0 I 7. I 20. L I J I I 
I 7. I 20. z I f 
. I I . I I~ Tr 111 y 1?11 'B 
21. p I lt 8. I 2le I y I \ j R I l I i~, I I i I 8. I 21. I ·~ fl 112 '1' ~ 
I . l I 22. s I M 9. - I 22.-
I I W I I ri: t I ! ··'I. a I j R 13. y 12~. w· 
I 9· . ! 2~ •. I 
.. ' 
• t 23. I ' 't(,,;·\'·lt 10. 1 23 ... ' .. I s ' G ~~ T: 11 ), \T ~?~ ~ I I c I n 
! : 23. I 10. I 
• , 24. R I z ll. I 24. !6. p 1~ • c 2h. u p I Q I I I . I 11' . I u 
\ I 11. : 24. I 
I 1 25. 
1 
2~. 
• c I v 12. ; 2$. 17. H 16. J z· 
N I U I t t I I 0 
' 
' ' 1.2. 1 25. I R. G ll7. D 
-
26 ·v 
• f 26. T I u 13 • I 
F I V I 
1 26. 
'r I 
m I v I 
I 
I . 13 I 26 • I (}. M i18. II - . 
I 
~ B : G 
t 
• 
I 
"' 
I I 
' 
f 
' 
I 
' 
~ I 
. 
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Murph.y-Durrell·Diagnos'Lic Reading Readiness ~ 
Murphy-Durrell Diagnostic Reading Readiness ~~ Manual S: Directions. 
QS!·Quicki-;Scoring Mental Ability Tests:...!m! Edition, Alpha Short 
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~-Quick-Scormg·Ment'al'Ability Tests: !!! Edition, Alpha Short 
~~ As., Manual ot Directions. 
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MURPHY-DtJRRECLL 
DIAGNOSTIC READING READINESS TEST 
For Group Use 
By HELEN A. MURPHY 
Associate Professor of Education 
Boston University School of Education 
and DONALD D. DURRELL 
Dean, School of Education 
Boston University 
TEST ScoRE PER.-CENTILE 
1. Auditory 
2. Visual 
3. Learning Rate 
' Total 
Date of Testing ...... . Name. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Boy. . . . . Girl ..... 
Year Month Day 
Teacher . . . . . . . . . . . . . . . . . . Grade . . . . . School ................. ·. Date of Birth 
Year Month Day 
City . . . . . . . . . . . . . . . County . . . . . . . . . . . . . . . State . . . . . . . . . . . . . . . Pupil's Age Yrs. . . . . . Mos ..... . 
b 
c 
PRACTICE EXERCISES 
Publisli.ed by World Book Company, Y;onkers-on-Hudson, New York, and Chicago, Illinois 
Copyright 1949 by World Book Company. Copyrig\1t in Great Britain. All rights reserved. PRIN'IED IN tr.s.A. MD : nu:r-7 
I 
W""" This test is copyrighted. The reprodu:tion of any part of it by mimeograph, hectograph, or in any other 
way, whether the reproductions are sold or are furnished free for use, is a violation of the copyright law. 
:Murphy-Durrell Diag. Read. Readiness 
--rTEST 1. AUDITORY 
I 
17-20 
DD 
'---''---
[ 2 ] 
29-32 
37-40 
41-44 
45-48 
TEST 1. AUDITORY. (Continued) 
~ 
l'( ,, i,~} 
l j .:'J·· ~ 0 
[ 3 ] 
Murphy-Durrell Diag. Read. R-eadiness 
~Iii II 'Y\ 
Murphy-Durrell Diag. Read. Readiness 
TEST 1. ~UDITORY (Continued) 
d 
53-56 
0 J J J 
61-64 
65-68 
[ 4 ] 
Murphy-Durrell Diag. Read. Readiness 
TEST 1. AUDITORY (Continued) 
69-72 
73-76 
77-80 
81-84 
\ [ 5 ] Score ....... . 
Murphy-Durrell Diag, Read. Readiness 
TEST 2. VISUAL 
1 14 
m b 0 s y w u v y n 
2 . 15 
e a r m f c 0 a e d 
. 
. . 
3, 16 
-
v m h u c w u n m v 
' 
4 17 
' . k t b d g 1 y m n u 
5 18 
. 
v w u m· n g Y, J 1 q 
6 19 
. 
. I t c e 0 a .r e 1 J 
. 
7 20 
e 0 c g a f t h k I 
r 
-
8 21 
. 
0 
k t I h b - 0 a e c g 
-
. 
9 
r 
22 
. 
' 
s c z m f r 0 n m u 
-10 . 23 
' 
-h k I t f p d b q g 
11 24 
h k t f I g b p q d 
12 25 . 
g p y q h . p g b d q 
13 26 
s X 0 m z d p g q b 
[ 6 ] 
Murphy-Durrell Diag. Read. Readiness 
TEST 2. VISUAL (Continuecl) 
27 36 
at ball . nose Ice 
ill all fall . . nnce race nice 
28 37 
. 
speak speck no m 
. . 
stick . peck nip on rmp spice 
29 38' 
play day drip prop 
boy dog boys 
~ 
drops rap drop 
30 39 
me men . Jump jest 
name man run just jot must 
• 
31 40 
saw war alone abuse 
' 
as was waste· absent abide along 
. 
32 41 
' tis sit clasp class 
sat it' site clear clean cleat 
33 42 
' dark lack would word 
" clock black block world whirl wound 
34 43 
barn bun fondle foolish 
I I 
burn bar done forage forget forbid 
35 44 
frost first terrace terrier 
fast :firm trust ' terrific tremble testify 
[ 7 ] 
.. , 
Murphy-Durrell Diag. Read. Readiness 
TEST 2. VISUAL (Continued) 
45 49 
par park form reform 
party part dark uniform inform deform 
46 50 
. . 
curtain certain qUiver qUIZ 
quote 'quoit qmre sustain retain maintain 
... 
47 51 
dinner' differ shrub shrink 
diffuse digress diction shovel shriek shorten 
48 52 
sure scare convent convict 
secure server cure contain contact conduct 
,. 
Score ........ 
TEST 3. LEARNING RATE 
FmsT I SECOND THmD TEST TEST TEST 
· toothbrush 
bracelet 
celery 
against . 
iron 
machinery 
handkerchief 
naughty 
' 
scissors 
chocolates 
Number right 
Score (Number right on third test) ....... . 
[ 8 ] 
MURPHY-DURRELL 
DIAGNOSTIC READING READINESS TEST 
For Group Use 
MANUAL OF DIRECTIONS 
NATURE AND DEVELOPMENT OF THE SuBTESTs 
That the causes of failure in 'beginning reading are 
Lanifold is well known to everyone who· has devoted 
:rious attention to this problem. The authors of the 
[urphy-Durrell test have concluded, on the basis of 
Ldividual analyses of more than four thousand children 
ho had difficulty in learning to read, that the following 
:e among the most important causes of such failure: 
(1) Lack of auditory discrimination of word elements. 
Children with excellent speaking vocabularies 
often fail to nptice (hear) the basic sounds in 
words. · 
(2) Lack of visual discrimination of differences between 
words. Children confuse words and letters which 
look somewhat alike; they fail to notice (see) 
the forms of words. ' 
<3) Improper adjustment of instruction to learning 
rate. When many new words are taught before 
old ones are learned, confusion and insecurity 
appear. 
he Murphy-Durrell Diagnostic Reading Readiness 
'est is designed. to furnish measures of these three 
·itica.J. abilities; the material on interpretation of 
:ores (pages 6-8) indicates the type of work which is' 
ecessary with each pupil before he can profitably be 
.ven formal reading instruction. 
The nature and development of the three subtests, 
teasuring auditory discrimination, visual perception, 
ad learning rate, are described below. 
TEST 1. AUDITORY 
The purpose of the Auditory test is to determine the 
::>ility of the pupils to recognize similarities and differ-
lees in the sounds of words by comparing the sound 
f a word and the name of a picture. The test consists 
f 16 sample pictures, or items, and 84 test items; items 1 
1rough 48 are used in· testing the ability to. recognize 
miiarities and differences in the beginning sounds of 
•ords, ahd items 49-84 in testing the same ability with 
!gard· to final sounds. In· connection, with each pic-
lie, the teacher first pronounces a· ke'¥ word and then 
.. . 
the name of the picture. Whenever the key word. and 
the name of the picture sound alike (with respect to 
either the initial or the final sound), the pupil puts a 
cross on the picture. 
The first form of the Auditory test consisted of 40 rows 
of pictures with 4 pictures in each row. The test meas..: 
ured auditory discrimination with respect to initial 
consonants, final consonants, initial blends, and rhymes. 
All letters of the alphabet, except o, q, u, x,y, and·.t, were 
included in 'the initial sounds. The selection of words 
in the test was based op. the International Kindergarten 
Union List 1 and a determination of words common to 
several first-grade basic readers. This form of the test 
was used experimentally in 1940 to determine the 
feasibllity of a group test for measuring auditory dis-
crimination, to check the adequacy of the directions 
for administering, and to provide data for a rough 
estimate of item difficulties. 
A revised form of the test was prepared-'following this 
initial tryout.· This revised forn;1 was used for a more 
thorough determination of the difficulty and the dis-
criminative power of the items. 2 On the basis of this 
additional experimental work, the test was again revised 
to its present form. 
TEST 2. VISUAL 
The purpose of the Visual test is to determine the 
accuracy of the pupil's visual perception. There are 
52 items, the :fitst two of which are used as sample items. 
I terns 1 to 2o are concerned with the perception of 
letters, and items 27 to 5'2 with the perception of words. 
For ~ach item the teacher holds up-'a flash card with a 
letter or word on it and the pupils mark in their booklets 
the letter or word which corresponds to the one· on the 
flash card. .,; · · 
·The first form of the· visual 'test consisted of 24 items -
8 groups of" 5 letters fi'O!ll which the pupil selected one 
. . .: .. 
1 Child Study Committee nf International Kindergarten Union. 
A Stiiily of the Vocabulary OJ Children before Entering the First Gr';de. Wash-
ington, D. C.; 1928. ' ' · · 
2 Biggy, M. Virginia. The Establishment of a Relative Order of Difficulty 
of" Word Eleinents. in . Auditory "Discn'iidnaiion. ·UnpubliShed Ed.M. thesis~ 
Boston University'Schooi of Education; ').9;46. ····" ' ,.. ' .. , ·: .. " 
~ ., :. .· ) 
~ .. " "· . ' 
• .. ' PubliShed-by World Book Company; :Y onkers-pn-HudSon, ·'New York, ·and Chicagoi -Illfnoi'S· .,.i, - .l'r"!A:' 
Copyright 1949 by World Book Company. Copynght in Great Britain. All tights reserved. PRINTED IN u.s.A. . -· 
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and 16 groups of 5 words from which the pupil selected 
one. Prel.irnil).ary tryout 1 of the test in this form indi-
cated that it was·.too short for valid measurement, and a 
revised longer for~ of the test was constructed consisting 
of 26 items dealing with discrimination of letters and 
26 items dealing with discrimination of words. The 
order of items .in this form was based on a study by 
Smith 2 concerning the relative order of difficulty of 
various letters. The revised form of the test was then 
administered experimentally and on the basis of item 
difficulty data from this tryout the present form of the 
test was prepared. 
TEST 3. LEARNING RATE 
The purpose of the Learning Rate test is to determine 
the number of words, from a selected list of words, that 
each child is able to learn in one day under standard 
conditions of presentation. The test consists of· ten 
words, printed on flash cards. Five of the words are 
illustrated by pictures (also on flash cards). The words 
are first introduced to the pupils and then a brief prac-
tice period is conducted. Later, at three different 
times throughout the day,. each child is tested individ-
ually with the flash cards. The ·number of words 
correct on the third test is considered to be the number 
of words learned~during the day. 
The Learning Rate test is an attempt to standardize 
a practice which has been successfully used in grouping 
classes in regular classrooms. The authors experi-
mented with tests varying in length from 5 to 12 words 
and finally selected a test of 10 words as the most suitable 
length for determining the learning rate for words in a 
group testing procedure. The International Kinder-
garten Vocabulary List was used in selecting the words 
and the words· were chosen so as include a variety of 
words with respect to length, sound elements, and mean-
ingfulness to first-grade children. 
VALIDITY 
The validity of this Reading Readiness Test depends 
on the importance of the three abilities which it meas-
ures in influencing children's success in learning to 
read. Both on -logical grounds and on the basis of 
experimental data, it is reasonable to believe that the 
abilities which the tests purport to measure are critical 
with respect to success in beginning reading, and that 
improvement in ~ese abilities (which can be systemati-
cally developed) is associated with improvement ~n 
reading achievement. The following paragraphs out-
line the bases 'for such belief in the validity of this instru-
ment as a reading readiness measure. 
t Murphy, Helen A. An Eualuation of Exercises for Deueloping Auditory 
Discrimination in Beginning Reading. Unpublished A.M. thesis, Boston 
University Graduate School; 1940. , 
s Smith, Nila B. "Matching Ability as a Factor in First-Grade 
Reading." Journal of Educational Psychology, Vol. 19, pages 560-571; 
Noven1ber, 1928. 
TEST 1. AUDITORY 
The ability to dis~inguish the separate sounds i 
spoken words is one of the most important backgroUIJ 
abilities for learning to read. If the child does not hel 
the sound] in the word .five or leaf, or the ch sound in cha 
or reach, he is unlikely to make progress in readir 
beyond the mastery of a very limited sight vocabular· 
The inability to notice ·separate sounds in words 
considered by the authors to be the most common cause 
lack of progress in reading. 
Without the ability to notice sound elements, tl 
child must learn his sight vocabulary by attachir 
names to strange smears of ink on paper. The fa1 
tha,t letters represent word sounds is completely usele 
to him. He cannot profit from the historic inventic 
of phonetic writing, but is in reality trying to lear 
names of hieroglyphics. 
Even the usual instruction in phonics, whether taugl 
by direct or intrinsic method, offers no help to the chil 
who lacks auditory discrimination of word element 
Among children who come to reading clinics, it 
common to find children who can give the sounds fc 
all of the separate letters and blends when they ru 
shown on blackboard or flash card but who cannot te 
what the first sound is in mountain, candy, or horse. The! 
children will faithfully "sound out" the word, the 
make a random guess without regard to any of tlJ 
sounds they have just used. 
1 There is ample experimental evidence to show tfu 
the learning rate in reading increases rapidly whe 
the child is given "ear training"- systematic ii 
struction in auditory discrimination. In a study < 
540 first-grade children, Murphy 1 found that childre 
given six weeks of ear training in September wer 
superior in reading achievement in November to con 
parable pupils not given ear training, and that th 
statistically significant superiority was maintained i 
retests in February and June. Children who wer 
given ear training because they were seriously retarde 
in auditory discrimination had a June sight vocabular 
more than twice that of similar children not given ea 
tritining. Another study, by Murphy and Jenkins 
yielded similar results. Most of the modern readin 
systems now give some help in ear training, but nc 
nearly enough for the child with a serious handicap i1 
this ability. 
TEST 2. VISUAL 
The ability to see differences in the visual forms c 
words is obviously essential to success in learning . t1 
read. Many studies demonstrate clearly that children il 
, 
1 Murphy, Helen A. An Eualuation of Specific Training in Auditory an 
Visual Discrimination in Beginning Reading. Unpublished Ed.D. thesil 
Boston University; 1943. 
2 Murphy, Helen A., and Jenkins, Kathryn M. "Increasing th 
Rate of Learning in First-Grade Reading." Education; SeptembeJ 
1941. ' 
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1e first grade notice only parts of words, confuse letters, 
r see only the general form of the word. Some children 
rill notice only the g in the word dog and will promptly 
1y "dog" when they see the word girl or big. Some 
rill notice the initial d only and will say "dog" when 
1ey see day or doll. Letters which look alike are com-
lonly confused: d, b, p, qJ· m, n, h; j, t, l. A word with 
in the middle will be called little, even though it is 
!ally better, letter, or mitten. Errors of this type are 
bserved constantly in any first grade. 
In the Murphy study cited above, the effect of training 
1 visual discrimination was clearly ma~ifested in in-
ceased reading achievement, with superiority sustained 
mg after the training period was completed. Thus 
1e importance of this function for success in beginning 
!ading is made clear. 
TEST 3. LEARNING RATE 
It is obvious that instruction in reading, as in any 
1bject, must be adjusted to the learning rate of the 
upils. If a child can learn only one or two words a 
ay:, it is a severe handicap to his progress to attempt 
1 teach him five or six. If a child can learn six words 
day, he should not be held back to a two- or three-
ord rate. Failure to adjust in$truction to learning 
1te is a sure method of creating "reading disability" 
roblems. Grouping of pupils on the basis of their rate 
:learning 'Yords is one of the best types of' classification 
1r reading instruction. TJ::le validity of Test 3 as· a 
Leasure of pupils' rate of learning of words stems from 
Le closeness with which the test situation resembles 
Le actual typical word-l5!arning situation in the first 
'ade. In the test the situation has been standardized 
1 a sufficient extent to permit meaningful evaluations 
~ pupil performance. , 
It is known that training in auditory and visual. dis-
imination increases rate of learning words as measured 
'I Test 3. Although there are no data on the extent 
1 which scores on the Learning Rate test are actually 
:lated to scores on subsequent reading achievement 
:sts, it is felt that the closeness of the logical relationship 
etween rate of learning words and reading achievement 
so great as to make such data superfluous. 
RELIABIL1TY 
For a group of 225 first-grade pupils, the reliability 
1dd-even, corrected) of Test 1, Auditory, was found 
1 be .96; of Test 2, Visual, .95. 
GENERAL DIRECTIONS FOR AnMINISTE~ING 
Before proceeding with the adr,ninist~dng of the test, 
1e examiner should read carefully the following instruc-
ons and suggestions: 
1. The information called for on the title page of the 
:st booklet should be filled in by the examiner. She 
may wish to fill in only the pupil's name before the 
booklets are passed out and record the other information 
after the test is completed. 
2. There are no time limits for Test 1, Auditory, or 
Test 2, Visual. Tests 1 and 2 should always be given 
within the same day. ·The two tests may be given in 
one sitting, but it is usually wise to provide a relaxation 
period between tests. Administration of the two tests 
requires approximately an hour. 
3. There are important time specifications for Test 3, 
Learning Rate. The test· should be started at the 
beginning of the class day, since it is necessary first to 
teach the pupils. in groups and then to test each pupil 
individually at three different times throughout the-
day. 
4. The examiner should make hers'elf thoroughly 
familiar with the directions in order 1 to administer the 
tests in as natural a manner as possible. It is important 
to enunciate very clearly and follow directions exactly. 
Directions to be read to the pupils are in boldface type. 
5. The following materials are necessary for the ad-
ministering of this test: 
a. A test booklet for each pupil 
b. Flash cards for the· Visual test 
c. Flash cards and pictures for the Learning Rate 
test 
d. Pencils with very soft leads, or crayons, to be used 
by the pupils in marking the test 
e. ~ colored marker for each pupil to use in the 
Visual test (and in the Auditory test, if desired) 
f. A stop watch or a watch with a second hand, to be 
used in administering the Visual test and the 
Learning Rate test (not essential·but helpful) 
6. The flash cards to be used with the Visual test 
and the Learning Rate test are in a separate labeled 
envelope. The cards are on sheets and should be cut 
and assembled according to the directions accompanying 
them. 
SPECIFIC DIRECTIONS FOR ADMINISTERING 
Before handing out the test booklets, see that each 
pupil has a pencil. Have extra pencils on hand to 
give to pupils who need them during the testing. Dis-
tribute the test booklets with the title page up, making 
sure that each pupil gets the test with his name on the 
outside. Then say~ "We are going to play some games 
today. Do not write on this booklet or open it until I tell 
you to do so." 
TEST 1. AUDITORY 
"First we are going to play a game using our ears and our 
eyes. We are going to listen ~d watch very carefully. 
Listen! What sound does the engine of a train make? 
(Pause for pupils' response.) What sound does the wind 
make? What sound does an airplane make? What sou_nd 
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does a drum nlake? (The particular response is not 1-4 go-gate, beet-boy, father-fish, father-key 
important, since the purpose of the exercise is just to 
acquaint the pupils with the idea of what sound means.) 
Listen to what I am going to say. F, F, F, F, F, F. (Sound 
these letters clearly.) I'm going to say some words that 
begin with F. You may say them after me." Say: for, 
fat, fire, fix. Have the pupils repeat each word after you. 
"Now put your finger on the next row." (Repeat tl: 
instruction at the end of each row.) 
5-8 red..:.rooster, hammer-hat, sing-sailboat, paint-pai 
9-12 paint-santa, jello-jump rope, cake-candle, danc4 
door 
Then say to the pupils: "Look at the booklet I have put 13-16 
on your desk. There are three rows of pictures on the top 
name-night, take-toothbrush, sing-balloon, lik4 
lady 
page. (Check to be sure that each pupil has the title 17-20 mother-mouse, very-vegetable, wait-windo1 
page of the booklet facing him.) We are going to mark 
some of these pictures but not all of them. We shall work 
together. Listen carefully. Put your finger on the picture 
of the garden in the first row. (If markers are used, 
change the instructions accordingly.) Listen, go-garden. 
Does garden sound like go at the beginning? Yes, so we 
shall mark it with a large cross, like this. (Illustrate on the 
board. Give pupils as much help as needed in marking 
and understanding practice items.) Look at the next 
picture. Listen, father-football. Does football sound like 
father at the beginning? Yes, so we put a cross on the 
picture of the football. Look at the picture of the house. 
Listen, hammer-house. Does house sound like hammer at 
the beginning? Yes, so put a cross on the house. Look at 
the next picture. Listen, take-tent. Does tent sound like 
take at the beginning? It doe10, so put a mark on the tent. 
"Now look at the next row. Listen, cake-comb. Does 
comb sound like cake at the beginning? Yes, so mark the 
comb. Listen, cake-man. Does man sotind like cake at 
the beginning? No, so we shall not mark the man: Listen, 
I 
like-leaf. Does leaf sound like like at the beginning? Yes, 
so mark the leaf. Listen, wait-windmill. Shall we mark 
the windmill? Yes, mark the windmill. 
"Look at the next row. Listen, red-flower. Do they 
sound alike at the beginning? No, so we won't mark the 
flower. Listen, very-violin. Will you mark the violin? 
Yes, mark the violin. Listen, hammer-signal. Will you 
mark the signal? No. Listen, dance-dog. Will you mark. 
the dog? Yes, mark the dog. 
"Look at the three rows we h.ave done. We did not 
mark every picture. We marked 'only the pictures rWith · 
names that sounded at the beginning like the words I said. 
"Now open your booklet to the first full page of pictures 
and fold the page back, like this. (Show the pupils how 
to do this and check to see that each pupil has •found 
the correct page.) We are going to do this whole page 
and I am not going to help you any more. Be sure to hsten 
carefully. and remember to mark only the pictures with names-
that sound at the beginning like the words Ifsay. Listen 
carefully and watch the pictures. Now put ypur finger on 
the first row of pictures and find the picturp of a gate., 
(Give no more help. Say the word each time before 
the name of the picture and repeat the word Listen 
before each item. After each item say: Look at the 
. next picture." Check to see that the pupils are work-
ing jl'i the right row.) 
father-canoe 
21-24 beet-bird, cake-cat, go-goat, jello-jug 
"Now turn your booklet over, like (this, so that you Cf 
see the picture of a ladder. Remember to mark the pi' 
tures when the words sound alike at the beginning." 
25-28 like-ladder,name-broom,name-nail, like-telephot 
"Now put your finger on the next row." 
29-32 paint-pear, red-rabbit, go-button, sing-saw 
33-36 name-nest, beet-ball, very-umbrella, take-toy 
37-40 chop-cherries, shake-ship, true-tree, slide-sled 
41-44 true-broken, spell-spoon, stamp-star, chop-chair 
45-48 shake-shoe, spell-spider, chop-chicken, stam1 
stairs 
"Now turn over one page, like this, and fold the page bac 
(Demonstrate.) Look at the first row, the row that begiJ 
with the picture of an arm. I am going to help you with tb 
row because we are going to do something different. No 
we are going to mark the pictures with names that soux 
at the end like the words I say. Listen, farm-arm. Do, 
arm sound like farm at the end? Yes, so we shall ma: 
the picture of the arm: Listen, early-cooky. Does cooj 
sound like early at the end? Yes, so mark the cook 
Listen, fern-horn. Will you mark the hom? Yes, mru 
the hom. Listen, farm-dress. Will you mark the dres: 
No, because dress does 'not sound at the end like farm. 
am· not going to help you any more. Remember you a: 
to mark the pictures only when the two words sound alil 
at the end. Now put your finger on the next row of pictures 
49-52 
53-56 
57-;60 
61-64 
65-68 
early-candy, gra,ss-grapes, start-carrot, trick-cloc 
girl-squirrel, trick-tractor, fern-wagon, early-pota 
dog-bag, peep-cup, crowd-bed, start-plant , 
dog-flag, fern-pipe, crowd-road, grass-goose 
girl-lock, peep-lamp, trick-fork, ~1-hill 
"Now turn to the next page, like this. (Demonstrate 
Put your finger on the first row. Remember to mark tl 
pictures when the words sound alike at the end." 
69-72 wing-swing, nui-gun, sat-mat, wing-pin 
''Now put your finger on the next row." 
73-76 man-pan,grand-hand,wing-string,run-s~ 
77-80 run-ear, man-fan, grand-swim, grand-band 
~ 1-84 wing-king, run-b~, ·Sat-bat, man-can 
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TEST 2. VISUAL 
If Tests 1 and 2 are to be administered in the same 
.tting, the teacher should show the pupils how to turn 
) page 6 after they finish Test 1. If the tests are to be 
iven in two sittings, the test booklets should be collected 
fter the completion of Test 1. As the booklets are 
istributed, they should be opened to page 6, the first 
age of the Visual test. Each pupil should be provided 
rith a colored marker. The teaeher should make sure 
1at she has the flash cards to be used with this test 
rranged in the correct order. 
Say to the PuPils: "We are going to play another game 
ow. Look at this page with letters on it. (Be sure each 
upil has the correct place.) First we are going to work 
ith the lines on this side of the page and then with the 
o.es on the other side of the page. (The teacher should 
old up a booklet and point as she talks.) Put your 
tarker under the first line, like this. (Demonstrate.) 
am going to hold up a card that has one letter on it which 
'oks like .one of the letters in this line. (Hold up card 
umber 1.) See if you can find the letter in the first line 
tat looks just like this. Put your finger on it. (Check to 
e sure every pupil has the correct letter.) Now draw 
ring around the letter, like this. (Demonstrate.) 
"Now move your marker down to the next line." Ex-
osing the second card, say, "Can you find this letter? 
ind the letter and draw a ring around it." (Check to be 
rre that each pupil has the correct letter. Give any 
elp necessary on the first two items.) 
"Now I'm going to see if you can do the rest without any 
tore help. Move your marker down to the next line, like 
Lis. (Demonstrate.) Be sure to keep your eyes on the 
u:d all of the time I hold it up. Watch!" Hold the card 
p, exposed, for five seconds. Then put the card down 
rrd say, "Find the\~etter and draw a ring around it. Move 
>ur marker down to"the next line." 
Before each line say, "Watch." Mter five seconds 
ty, "Find the letter (or word) and draw a ring around 
. Move your marker down to the next line." Pause 
etween directions only lorig enough to allow time for 
1e pupils to mark their booklets. Be sure that the 
upils watch all of the time the card is'exposed. When 
1ey reach the end of a column, show them where to 
egin on the next column. Check to be sure that 
:tch. pupil has the correct place. When the end of 
age 6 is reached, show the pupils how to turn to page 7. 
Say to the pupils: "Now we ar~ going to work with 
:oups of words. First we are going to work with the groups 
: words on this side of the page and then with the words on 
te other side of the page. You are to draw a ring around 
te word that is like the one on the.card." Proceed with 
1e test without giving further help. Use the instruction, 
Move your marker down to the next group ofwords." 
The following are the key letters and words, as found 
rr the :flash cards: s, e, m, t, w; c, a, l, z, h, k, yl x, v, o, u, 
n, j, i, f, g, r, d, q, p, b, all, on, boy, man, saw, sat, block, 
burn, first; nose, spice, drop, jump, alone; cleat, world, foolish, 
testify, part,. quiv~r, digress, cure, reform, curtain, shovel, 
convict. 
Mter all the pupils have completed Test 2, the test 
booklets should be collected. 
TEST 3. LEARNING RATE 
The test booklets a:re not passed out to the pupils 
for Test 3, but are used by the teacher in recording the 
results for the individual pupils. Tliis test should not 
be given on the same day as Tests 1 and 2. ~ To admin-
ister the Learning Rate test, divide the class into group~ 
of ten. Begin teaching the words at the beginning of 
the class day and spend twenty minutes with each group. 
Provide seatwork exercises for the pupils to work on 
while they are not in the testing group. • The flash 
cards for this test should be arranged in correct order 
and introduced according to the suggestions given below. 
The ten words, .five of which are accompanied by pic-
tures, should be presented in the first ten minutes of the 
period. The second ten minutes of the period should 
be devoted to repetition. 
Show the picture of the toothbrush. Ask, "What is 
this? How many of you have toothbrus!J.es of your own? 
What do you do with them?" Expose the card with the 
word toothbrush on it and say, "This word says toothbrush." 
Go around the group, holding the card so that each 
pupil frames the word with his hands as he says it. Say, 
"I'll write the word toothbrush on the board." Write the 
word on the board low enough for the children to reach. 
Have some pupil frame the word on the board with 
his hands and read it. 
Show the picture of the bracelet. Say, "What is this? 
lias anyone a bracelet?" Note any child having one. 
Expose the card with the word bracelet on it and con-
tinue just as you did with the word toothbrush. Mter 
you have written bracelet on the board ap.d had a child 
read it, call again for the word toothbrush. 
The following directions are given for introducing 
the remaining eight words. In each case follow the intro-
duction with steps similar to those outlined for the first word, 
toothbrush. Mter each new word is presented, ask 
different children to find again the words already on 
the board. 
Expose the card with the word celery on it. Then say, 
"I haven't a picture of this, but I'll tell you what it says -
celery. Do you know what celery is?" Talk about the 
color, etc. 
Show the card with the word against on it. Then say, 
"When we stand tall, we don't lean against the desk. This 
card says against." 
Show the picture of the iron and say, "Do you kn~w 
what this is a picture of? Yes, it is an iron." Expose the 
card with tlie word iron on it and say, "This ~ard says 
iron." · 
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Showing the picture of m,achinery, say, "This is a pic-
ture of machinery. What is machinery J.1Sed for?" Expose 
the card with the word machinery on it and say, "This 
card says machinery." 
"How many of you have handkerchiefs? We must be 
sure always to have a handkerchief when we come to school. 
This card says handkerchief." 
"We do not have naughty children in school. Do you 
know what naughiy means? This card says naughty." 
Show the picture of the scissors and say, "What are 
these? Do you like to cut pictures? We must be very 
careful when we use scissors." Expose the card with the 
word scissors on it and say, "This card says scissors." 
"Do you like chocolates? What are they? What else 
besides candy has chocolate in it sometimes? This card 
says chocolates." 
Mter all the words have been introduced in the above 
manner, continue with the following steps: 
(1) 
(2) 
(3) 
(4) 
(5) 
(6) 
Give the cards, one at a time, to each of the ten 
pupils in a group. Say the word as you pass 
out the card. Tell each child to match the word 
on the card to the same word on the board and 
to read the word when it is found, Give several 
practices like this, eacQ. time telling the word the 
card says as you give it to a pupil. 
Call on individual pupils to find the words on 
the board as you say them. 
Point to words on the board and ask different 
pupils to read them. 
Erase the words from the board. 
Pass out the· cards and have each pupil bring his 
word to you as. you call for it. 
Test the group with the flash cards, having them 
read the words in concert. 
This completes the teaching period. The whole 
lesson should be finished in twenty minutes, the first 
ten to be used in intrc;>ducing the words, the second ten 
in practice. 
An hour after the teaching period, test each pupil 
individually on the recognition of the words, using the 
flash cards and telling him any words he fails on or on 
which he hesitates for more than five seconds. Repeat 
this flash-c~rd test about the middle of the school day 
and again before the close of the day. The form on 
page 8 of the pupil's booklet should be used to record 
the words right on each of the three testings. The 
nm;nber of words right on the third test is the number 
of words out of the ten he lias mastered in a day and 
is his score on the Learning Rate test. · 
DIRECTIONS FOR SCORING 
Detailed directions for scoring appear on the scoring 
Key which is included in each package of tests. The 
Directions for Scoring should be read carefully and 
followed implicitly. The tests will have little value 
they are inaccurately scored. 
INTERPRETATION OF THE TEsT REsuLTs 
NoRMS 
Interpretation of scores on this Diagnostic Readin 
Readiness Test does not depend so much on availabilit 
of norms as does the interpretation of achievement te: 
res~ts. Direct interpretation of the significance ( 
scores from a readiness standpoint, and classificatio 
of pupils on the basis of raw scores for instruction< 
purposes, can be made in the manner outlined belov 
However, since it is frequently of interest to a teach~ 
to know how her pupils compare with typical group: 
percentile norms are given for Te13ts 1 and 2. 
TABLE 1 
PERCENTILE NoRMS FOR MURPHY-DURRELL DIAGNOSTIC READING 
READINESS TEST (BASED ON ORIGINAL NORMATIVE DATA AND 
FALL, 1949 RESULTS F.ROM BosTON, MASS.) (N = 5005) 
TEST 1. AUDITORY TEST 2. VISUAL 
PER· PER• PER· Pl::R-
SCORE CEN- SCORE CEN· SCORE CEN• SCORE CEN· 
TILE TILE TILE TILE 
80-84 gg 35 63 49-52 gg 13 12 
77-79 98 34 62 47-48 98 12 . 11 
75-76 97 33 67 46 97 11 11 
73-74 96 . 32 60 45 96 10 10 
70-72 95' 31 59 44 95 9 g 
69 94 30 57 43 93 8 8 
67-68 93 29 56 42 91 7 7 
65-66 92 28 55 41 89 6 6 
64 91 27 54 40 87 5 5 
62-63 90 26 53 39 84 4 5 
61 89 25 52 38 80 3 4 
60 88 24 51 37 77 .2 3 
58-59 87 23 50 36 73 1 3 
57 86 22 49 35 69 
56 85 21 48 34 65 
55 84 20 47 33 61 
54 83 19 46 32 57 
53 82 18 45 31 53 
52 81 17 44 30 49 
51 80 .16 43 29 45 
50 79 15 42 28 42 
49 78 14 47• 27 38 
48 77 13 40 26 36 
47 76 12 39 25 33 
46 75 11 38 24 30 
45 74 10 38 23 28 
44 73 9 37 . 22 26 
43 72 8 36 21 24 
42 71 7 35 20 22 
41 70 6 34 19 20 
40 69 5 33 18 19 
39 68 4 33. 17 18 
38 66 3 32 16 16 
37 65 2 31 15. 15 
36 64 1 30 * 14 14 
*See paragraph 1, page 7, regarding distribution of scores in norma 
tive group. 
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~o norms are provided for Test 3, Learning Rate, be-
ause of the limited range of scores on this test. There is 
.o provision for finding a total score on the test since it 
rould be oflittle value. The norms in Table 1 are based 
n the scores of some 5000 first-grade pupils, about half 
f whom were tested in eight communities in five states, 
hiefly in the New England area, and half in the Boston 
ublic schools in the fall of 1949. In the normative group 
bout one third of the pupils were found to have such poor 
uditory discrimination as to need the very beginning 
:eps in ear training. Experience shows this to be a com-
lOU situation,among groups of beginning first-graders. 
In addition to the percentile norms, distributions of 
:ores on the Auditory and Visual subtests for individ-
al classes are presented in Table 2. The distributions 
TABLE 2 
II'PICAL DISTRIBUTioNs oF ScoREs FOR HmH, MEDIUAf, AND Low 
CLASSES FOR MURPHY-DURRELL DIAGNOSTIC READING READINESS 
TEST! TEST 1, AUDITORY AND TEST 2, VISUAL 
NO, OF CASES BY CLASS NO. OF CASES BY CLASS 
FOR TEST 1, AUDITORY FOR TEST 2, VISUAL 
SCORE HIGH MEDIUM ·LOW SCORE HIGH MEDIUM LOW 
80-85 2 51-53 6 
75-79 13 1 48-50 
70-74 7 45-47 1 
65-69 6 1 4244 6 
60-64 4 3 39-41 4 3 
55-59 ~ 1 36-38 4 4 
50-54 1 1 33-35 3 8 1 
45-49 1 3 30-32 6 5 
40-44 3 27-29 2 3 3 
35-39 1 24-26 2 3 1 
30-34 4 3 21-23 1 
25.!..29 18-20 2 1 2 
20-24 1 3 15-17 1 5 
15-19 3 12-14 1 3 
lQ-14, 1 3 9-11 1 2 
5-9 1 6-8 3 
0-4 6 16 3-5 1 
1-2 5 
- .- - - -
-
•tal No. Total No. 
of Cases 35 26 29 ofCases 36 31 26 
dicate typical patterns that a teacher may exP.ect to 
td with respect to th<fse two abilities. 
The raw scores on the separate subtests may be used 
the basis for classification of pupils for jnstructional 
ograms according to the recommendations set forth in 
e following paragraphs. Naturally, any classification 
b.emes of this kind are arbitrary to a certain extent. 
1e particular groupings suggested here are those 
lich, in the experience of the authors, have proved 
e most useful as bases for reading readiness work. 
TEST 1. AUDITORY 
On the basis of the scores on Test 1, pupils may be 
i"ided into four groups with respect to auditory dis-
crimination ability. The four groups, with suggestions 
as to auditory instruction appropriate for each, are as 
follows: 1 
I 
(1) Pupils with scores of 65 to 84. No further ear j 
training is necessary for this group before begin-
ning a formal reading program. 
(2) Pupils with scores of 35 to 64. Pupils in this group 
probably have satisfactory auditory discrimina-
tion ability but should be given help with the 
particular sounds missed on the test. This work 
can be done as a supplement to the reading work 
in the pre-primer. 
(3) Pupils with scores of 15 to 34. Pupils in this group' 
are weak in auditory discrimination; their test 
results should be analyzed to. determine the specific 
nature of their difficulties - that is, whether their 
errors are with beginning sounds or final sounds, 
whether the errors are distributed throughout the 
test, which particular sounds are difficult for them, 
etc. Pupils in this group should be given sys-
tematic ear training 1 befor,e they are permitted 
to start a formal reading program. 
(4) Pupils with scores of 0 to 14. Pupils in this group 
need the very beginning steps in ear training. 
They need to have practice in listening. While this 
Manual cannot give a detailed program for such 
training, the following suggestions may be useful: 
Help these pupils to recognize differences in 
pitch. Start with two tones very different in pitch, 
and have them tell which is higher., Continue, 
using tones more nearly alike. If a piano is 
available, it is fine for this practice. Gradually 
the pupil will recognize very small differences 
such as the difference that would occur between 
two children's voices. Work on differences in 
intensity, going from sounds which are very dif-
ferent to those more nearly alike. Do not hurry 
the work. Exercises for improving speech and 
articulation will help the pupils in this group, 
~ho should not be introduced to a formal reading 
program until their auditory discrimination is 
well developed. 
If a pupil has a zero score, it is well to check 
individually with a few items of the test, having 
the pupil respond orally. This check will show 
if there is an actual weakness, or if inattention was 
a determining factor in the test result. 
TEST 2. VISUAL 
On the basis of scores on T~st 2, pupils may be di-
vided into four groups, with appropriate instructional 
treatment as indicated below. 
1 Building Word Power by Donald D. Durrell, Helen B. Sullivan, and 
Helen A. Murphy, published by World Book Company, offers exercises 
designed to give this type of ear training. 
I' 
\ 
t 
8 Murphy-]JurreU Dzagnos.tic Readzng Readiness Test . 
( 1) Pupils having scores of 40/ttf'52."' No further visual ' 
training is necessary for these pupils before formal 
reading instruction is begun. 
(2). Pupils having scores of 31 to 39. The visual dis-
crimination of pupils in this group is probably 
adequate for beginning reading, but it is advisable 
to give them some exercises similar to the test 
items in order to.improve their accuracy in visual 
perception. 
(3) Pupils having scores of 13 to 30. Pupils in this group 
are weak in visual discrimination and in need 
of further training. It is advisable to analyze 
the tests of these pupils to. determine the nature 
of their errors - whether there are more errors 
in single letters or ~n the word groups, whether 
errors seem to be most frequent i~ any one part 
of a word, etc. A systematic program of exer-
cises for improving visual discrimination should 
be given these pupils daily.1 
'(4) Pupils having scores of 0 to 12. These pupils are 
exceedingly weak in Yisual discrimination and 
need carefully graded practice in this area. 
The teacher may begin developing this ability 
by teaching the pupils to observe similarities and 
differences in things about them in the room, 
in the sizes of the chairs, in the colors of the pupils' 
clothing, etc. It is also helpful to use geometric 
figures, proceeding from sirriple to complex ones, 
and having the pupils point out similarities and 
differ,ences.2 No effort should be made fo intro-
duce pupils in this group to formal reading until 
this visual discrimination ability has been much 
better developed. 
TEST 3. LEARNING RATE 
Pupils may be divided into four groups, on the basis 
of their scores on the Learning Rate test as indicated 
below. The implications of this classification for 
instruction are self-evident; new material should not be 
presented to the pupils at a rate greatly at variance 
with their ability to absorb ~t. 
(1) .Pupils having scores of 8 to 10. 
(2) Pupils having scores of 5 to 7. 
(3) Pupils having scores of 3 or 4. • 
(4) Pupils having scores of 0 to 2. 
Some of the pupils in the lowest group may be al 
to learn only one word in two days; even at this sic 
rate, however, they would acquire a sight vocabula 
of about 100 words i:r1 a year. 
The average of the scores on .th~ three trials is n 
important; the score on the final trial is the one us 
in grouping, but the result-of the successive trials shou 
also be studied carefully. Some pupils will be able 
increase the number of words ret'ained; others "' 
recall fewer. On the first test following the practi 
period, one pupil !night be able to recall correctly t 
teri words; on the next test he might remember or 
eight; , and on the last, seven. Such a pupil probal 
will 'work better with the group mastering a lar@ 
number. On the other hand, a pupil might rec 
six words on the first test, eight on the next, and ni 
on the final one. This pupil should have the' opp< 
tunity to try working with the group taking the lar€ 
number of words because the added practices giv 
during the testing tend to aid his retention. The se: 
work activities, if properly planned, provide simi 
repetition in the day's regular schedule. 
SAMPLE CASES 
Following are some sample case studies with sugges1 
training for pupils obtaining particular scores in ea 
of the subtests. • 
PuPIL 
John 
May 
Bill 
Charles 
Helen 
TEST SCORES 
AUDITORY VISUAL LEARNIN(' RATE 
70 45 7 
60 35 7 
34 20 5 
30 8 0 
75 8 6 
SuGGESTIONs 
Begin a formal instruct 
program in reading. 
Begin reading. H 
some exercises daily -in vio 
and auditory training. 
Use supplementary eJ 
ci~es, as suggested un 
"Interpretation of Test : 
suits" above. 
Conduct a readiness I 
gram following the sug! 
tions in this Manual. 
reading. 
Give many exercises tp 
prove visual discriminati 
Start .reading, emphasi2 
the auditory approach. 
1 Exercises suitable for this purpose are furnished in Ready to R~ad, Jim 
a workbook which accompanies Building Word Power, pubJished by 
25 31 2 Give much auditory trl 
ing. Begin the work 
reading, using a visual 
preach and presenting c 
two words a day. 
World Book Company. 
2 Exercises suitable for this purpose are furnished in Friends of Ours 
and We Meet New Friends by Durrell et al., published by World Book 
Company. 
. ' 
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MANUAL OF DIRECTIONS 
-ALPHA 
Short 
Form 
The Otis Quick-Scoring Mental Ability Tests comprise three tests: Alpha, Beta, 
and Gamma. The Alpha Test is designed for Grades 1 to 4, the Beta Test for 
Grades 4 through 9, and the Gamma Test for high schools and colleges. The Alpha 
Test has been found slightly difficult for beginning-first-grade pupils, and its use, 
therefore, is not recommended until the beginning of the second half of the first grade. 
The purpose of the three tests in the series is to measure mental ability- thinking 
power or the degree of maturity of the mind. It should be understood from the out-
~et that it is not possible to measure mental ability directly. It is possible only to 
measure the effect mental ability has had in enabling the pupil to acquire certain 
ltnowledges and mental skills. The answering of some types of questions depends 
less upon schooling and more upon mental ability than the answering of others, and 
n making up the test the aim has been for the most part to choose the kind of ques-
tion which depends as little as possible on schooling and as much as possible on 
thinking. 
Special Features of the Alpha Test 
The Alpha Test: Short Form, with which this Manual deals, is an abbreviated 
\Tersion of the original Alpha Test of the Quick-Scoring series. The original or long 
:orm yields both a verbal and a nonverbal IQ; the 'Short Form yields only one IQ, 
:hough including both verbal and nonverbal material. The original form is still 
1vailable for those desiring a more comprehensive measure and both types of IQ. 
fhe 'content of the Short Form is entirely pictorial and geometric; it represents a 
;election of 45 of the most valid of the 90 items in the original form. 
The Alpha Test, both in the original form and in the Short Form, is characterized 
)y exceptional ease of administration and scoring. There are two sets of directions, 
~ach referring to the same set of pictures. One set of directions calls for the marking 
)f the one picture in a row of pictures which is different from the others in the row; 
the other set of directions requires the marking of one picture in each row, in ac-
:ordance with specific directions. The first set of directions constitutes what is 
:eferred to as the "nonverbal" part of the test, since after the initial instructions 
the· pupil proceeds without needing any further understanding of either oral or 
Published by World ~Book Company, Yonkers on-Hudson, New York, and Chicago, illinois 
Copyright 1936, 1938,)939, 1954, by World Book Company. Copyright in Great Britain 
All rights reserved 
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written directions. The second set of directions comprises what is called the "verbal" 
part of the test, inasmuch as the subject's task is to comprehend and follow' specific 
oral injunctions for each item. . 
The time limit for the no;nverbal part of the test is 12 minutes. Administration 
of the verbal part of the test requires about 10 minutes. It is recommended that 
the nonverbal part be given :first. 
The test is very easy to score by means of the special scoring key which is furnished 
in each package of tests. By this device the right answers may be counted j.m-
mediately without marking the items tight or wrong. 
DIRECTIQNS FOR GIVING THE TEST 
Before_passing the papers, say to the pupils: "We are now going to hand you the 
papers for a new and interesting test. As soon as you receive a paper, write your 
name after the word 'Name' and fill the other blank spaces on the first page. Re-
member: Do not open the booklet until I tell you to do so." (Have the papers passed 
right side up.) 
Young children have a very strong urge to look at other children's papers; hence 
they should b.e seated as far apart as possible. 1 
In. taking the test the pupils may use either crayons or pencils with erasers. 
Crayons have the advantage of providing heavier marks which are much easier to 
score than ordinary pencil marks. 
Different-colored crayons or pencils must be used for the nonverbal and verbal 
parts. It is desirable to have the pupils use a light-colored crayon, such as green or 
orange, for the :first part and a dark-colored crayon, such as dark blue or black, for 
the second. This is because it is necessary that ·the pupils, while taking the second 
part, completely disregard the marks that were put on the paper during the .first 
part. 
To provide for the occasions when the pupil will wish to mark the same picture 
dt].ring the second part as was marked during the first (a1though in that case one of 
the marks would be incorrect), it is necessary to use horizontal marks in one case and 
vertical marks in the other. Therefore, horizontal marks are used for the nonverbal 
part and vertical marks for the verbal. 
Have the papers passed out .one to each pupil, and give the pupils such help a.s 
they may need to write their names and otherwise properly fi.ll the blanks. • , 
Then say: "Now let us look at the pictures in the first row. In tqe first row there 
are three things that are alike. What are they?" (Let pupils respond.) "Yes, they 
are the. three girls; so draw a line through the picture of the man because he is not 
like the three girls. Draw a big line like this." (Demonstrate by holding up the 
paper and indicating the drawing of a horizontal line completely through the picture 
of the man.) 
"Now in the next row there are three things alike. What are they?" (Let pupils 
respond.) "Yes, they are the three animals; so draw a line through the picture of 
the tree because that is not an animal. 
"Now in the next row there are three things that are alike. How are they alike?" 
(Pupils respond.) "Yes, they are all things to wear; so what will you draw a line 
through?" (Pupils respond.) "Yes, mark the clock- draw a line through the 
· clock, because that is not something to wear. 
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"In the next row there are three things that are alike.. What are they? Yes, 
they are all things to eat; so what will you mark? Yes, mark the bicycle, because 
that is not something to eat. 
"In the last row there are three things that are alike. How .ar~ they alike? 
Yes, they are all tools; so what will you mark? Yes, mark the chair, because that 
is not a tool. 
"This test is full of rows of pictures like those on this front page. In each row 
you are to find the three things that are alike and draw a line through the one that 
is not like those three. See how many you can get right." (If any of the pupils 
cannot be supplied with erasers, or if crayons are used, say:) "If you find you have 
marked the wrong picture by mistake, cross out the mark like this." (Indicate 
the making of a scribbled line over the wrong mark.) 
"Do not ask any questions. I'f you do not know the answer to any row, go on 
to the next row and try it again later. · 
"But be very careful not to look at. any other pupil's paper. We wish to see 
'how well you can do all by yourself. 
''Now turn the page and begin. •Do all the pages." 
Note the time imfuediately and write it on the board, together with the time it 
Will be just 12 minutes hence. That is the time the pupils are to stop work. They 
are to stop work promptly when the second time written on the board is reached. 
In spite of the above injunction that the pupils are not to ask questions, they are 
likely to raise their hands during the test. The teacher should move quietly to any, 
pupil raising his hand and straighten out any difficulty such as supplying a new 
pencil, providing an eraser, and answering questions such as "Shall I go on to the 
next page?" "I have made a mistake, what shall I do?" etc.; but she must be very 
careful not to give any directions which may help directly in his answering the test. 
Thus, if a pupil asks, "What is this a picture of?" the teacher must say: "It is not 
fair for me to tell you. Just do it the best you can." Under no circumstances 
should the teacher give, any hints or suggestions that would enable the pupil to get 
an answer that he would not otherwise get. 
It is very important also that in no case should a pupil be prodded or scolded, 
for any emotional disturbance upsets the thinking not only of the pupil spoken to 
but of others as well. The room should be quiet throughout the whole .testing 
time, all conversation being in whispers. At the end of exactly 12 minutes, say: 
"Stop. Close your booklets." See that all stop work at the signal. Tell the 
pupils to put away the crayons that were used for the nonverbal part. A short 
recess period may be allowed before the verbal part of the test is given if the examiner 
feels that the group 'of children needs it. 
When the pupils are ready to begin taking the verbal part of the test, tell them 
to take a different-colored crayon from the one used previously -preferably, as 
explained above, a dark-colored crayon so that their marks will stand out clearly 
~bove the line marks they }lave used for the nonverbal part. I When ready, say: "We are going to let you mark some more of the pictures in_ 
this booklet, but this time you are to make a different kind of mark. I "I want you to mark the pictpres with an up-and-down line this time, like this." 
(Show by drawing a vertical line on the board.) 
"Look at the first row of pictures. Find the girl who is jumping, and draw a line 
hrough that picture. Remember to draw an up-and-do:wn line. 
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''In the next row mark the picture of the animal that has the longest tail. Which 
animal is it? Yes, the horse. Mark the picture of the horse. Be sure to make 
an up-and-down mark like this." (Show.) 
"In the next row mark the picture of the thing a man wears on his foot. What 
is it? Yes, the shoe; so mark the shoe. 
"Next mark the thing that grows in the ground. 
"In the next row mark the thing we use in sawing a board. 
"Do you all understand how to mark the pictures?" (Be sure that all do under-
stand, and that they are' making large vertical lines that can be clearly seen.) 
"Now turn over to the next page." (See that all have the right page. Then 
say:) 
"I am going to tell you which picture to mark in each row. Do not mark more 
than one picture in any row." (Pause.) 
''I will tell you only once which picture to mark; so listen very carefully, and then 
try to mark the right one. Do not ask any questions. Just do the best you can." 
(Pause.) 
"If you mark the wrong picture, do not try to erase your mark. Just cross out 
the mark on the wrong picture like this" (Show.) "and draw another mark on the 
~ight picture." (Pause.) 
"If I tell you to mark a picture that is already marked, go right ahead and mark 
it just the same. Pay no attention to the marks you have made before; just pretend 
they are not there at all." (Pause.) 
"If you do not understand which picture to mark in some row, let it go and then 
listen carefully while I tell you which picture to mark in the next row." 
In reading the directions, speak deliberately and distinctly, and loud enough so 
that all ca:p. hear. Try to make the meaning of each direction as clear as possible. 
If you make any mista~e in reading a direction, you must begin again and read 
it through completely without a mistake. For example, one direction reads: "Mark 
the set of four figures which contains a 6 that is not the first one of the four figures" 
(Item 28). Suppose you read it: "not one of the first four figures." That is likely to 
leave the pupils slightly confused. Instead you must say: "No. That is wrong. 
Listen again." Then read the directions through correctly. Read each direction 
through only once unless some disturbance might have prevented the children from 
understanding you. Of course, you will not explain the meaning of any word, since · 
the test is intended to be in part a vocabulary test. 
Timing the items. After each verbal direction has been given, the pupil is to 
be allowed five seconds of working time in which to mark the picture. 
. If a stop watch is available, this may be the best means for timing these five-
second intervals. It is very difficult to time these five-second intervals with an 
ordinary watch. Hence, if no 1ltop watch is available, you may use the following 
device for estimating.the five-second interval. 
' 
As soon as the directions have been read, say to yourself: 
"One hundred one, 
one hundred two, 
one hundred three, 
one hundred four, 
one hundred five." 
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Then immediately begin reading the next direction. Be sure to practice this timing 
before giving the test. With a little practice you can gauge the speed of these 
phrases so that they will occupy just five seconds. Then you may dispense with the 
use of a watch altogether; with a little care this method of timing will be accurate 
enough. 
Here follow the verbal directions for Form As. 
Verbal Directions for Alpha: Short Form As 
"Now turn over to the next page where you se.e the big letter E, here." (The 
examiner will demonstrate and make sure that all have the right-page. Then say:) 
(1) "Now put your finger beside Row Number 1. Take your crayon and mark 
the thing that is green and grows on a tree." (Allow 5 seconds for each item.) 
(2) "Put your finger beside Row 2. Mark the girl that is preparing some food 
to be cooked. 
(3) "N e:p:, Row 3 - Mark the thing that you might use in the morning, after you 
had finished brushing your teeth. 
(4) "Next, Row 4 -·Mark the thing that has the largest tail feathers. 
(5) "Next, Row 5 - Mark the middle one of the faces looking toward the left. 
(6) "Next, Row 6- Mark the picture at the opposite end of the row from the boy 
eating the apple. ' · 
(7) "Next, Row 7- Mark the piece of jewelry that would make the largest circle. 
' (8) "Next, Row 8 - Mark the lines that appear to run most nearly in the direction 
of telegraph wires. 
(9) "Now look at the top of the next page where you see the big letter D. Put 
your finger beside Row 9." (See that all have the right row.) "Mark the 
thing that is used by girls and women but not by boys and men. 
(10) "Next, Row 10- Mark the thing that a man might use if he were going some-
where that was too far to walk. 
(11) "Next, Row 11- Mark the first one of the drawings that does not have a 
circle in the center. 
(12) "Next, Row 12 - Mark the drawing made with straight lines that is not at 
either end of the row. 
(13) ''Next, Row 13 - Mark the fire that is most likely to be outdoors . 
. (14) "Next, Row 14- Mark the letter that would take the most ink to make. 
(15) "Next, Row 15 -Mark the one of the lines that bend up which is farthest. 
from the one that bends down. 
(16) "Next, Row 16- Mark the square to the right of the one that has five crosses 
~~ , 
"Now turn the page. You will see the big letter L." (See that everyone has 
the right page.) . 
(17) "Now put your finger beside Row 17. Mark the thing that belonged to a 
little girl when it was "new. 
(18) '~Next, Row 18- Mark the thing we write with that has a point but which w~ 
do not have to sharpen. 
(19) "Next, Row 19- Mark the thjng which might have a picture of yesterday's 
baseball game pMted in it. 
(20) ''Next, Row 20- Mark the drawing that looks most like a house with a 
po~ted roof. 
.. 
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(21) "Next, Row 21- Mark the picture having the arrow going through the frame. 
that has four sides. 
(22) "l,'T ext, Row 22 - Mark the drawing that looks most like a top. 
(23) "Next, Row 23 - Mark the star that has the fewest dots in the top point. 
(24) "Next, Row 24 - Mark the cheese that is turned so that you can see all the 
way through between the parts. 
(25) "Now look at the top of the next page where you see the big letter K. Put 
your finger beside Row 25." , (See that all have the right row.) "Mark the 
large drawing that is widest at the bottom and narrowest at the top. 
(26) "Next, Row 26 - Mark the group of three letters that have the most loops. 
~27) "Next, Row 27- Mark the drawing with black and white squares which is 
nearest the group of letters with an M in the middle. 
(28) "Next, Row 28 - Maik the set of four figures which contains a 6 that is not 
the first one of the four figures. 
(29) "Next, Row 29 -Mark the middle one of the three crisscross lines. 
(30) "Next, Row 30- Mark the example in which the answer is the same as the 
I • ~op number of the example before 1t. 
(31) "Next, Row 31- Mark the drawing that has stars in the corners and circles 
on the sides. 
(32) "Next, Row 32- Mark the pair of curved drawings that are widest at the 
bottom. · · 
"Now turn the page. You will see a big letter C." (See that everyone has 
the right page.) 
(33) "Now put your finger beside Row S3. Mark the row of letters that has no 
M, no L, and no Gin it. 
(34) ''Next, Row 34 - Mark the picture of the three leaves that do not have points. 
(35) "Next, Row 35 - Mark the set of four little drawings in which the circle is 
second. 
(36) "Next, Row 36- Mark the picture in which the pan of water is exactly under 
a circle and square. 
(37) "Next, Row 37- Mark the next drawing after the one that has six circtes. 
(38) "Next, Row 38 -;- Mark the picture in which there is a baby animal looking 
at its mother. 
(39) "Next, Row 39 - Mark the picture of the four little sticks that are wide~t in 
the middle'. 
(40) "Next, Row 40- Mark the drawing with three little windows that are partly 
curved and partly straight. " · 
( 41} "Now look at the top of the next page where you see the big letter F. Put 
your finger beside Row 41.'; (See!that all have th,e right row.) "Mark the 
chain that llas links which if separate would roll the easiest. 
(42) "Next, Row 42 _:..__Mark the drawing that is just below the chain with the 
oval-shaped links. 
(43) "NeXt, Row 43- Mark the pictUre of the moon in an up-and-down pos'ition 
with the star on the outside of the curve of the moon. · 
(44) ·"Next, Row 4'4 ~ Miirk·the right:..hand one of the two slanting kD.ots.:· 
(11:5) ''Next, Row 45 -·Mark the drawing that has one· opening at the top and· one 
opening·on·a side.· : ,'\:' '·' ··-;;-· . 
''Now put your crayon down and close your booklet." (Be sure that all stcl>p at 
l. the signal.) 
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DIRECTIONS FOR SCORING THE TEST 
For scoring tlie papers a Key is provided, consisting of a sheet of heavy papeJ; 
containing rectangular perforations indicating the position of the correct answers. 
To score the nonverbal part of the test, open the Key and lay it on pages 2 and 3 
of the test booklet in such a way that the large letter in the upper left-hand corner of 
the Key is the same as the large letter in the upper left-hand comer of the test 
page (E in Form As). 
The letters in the upper right-hand corners of the test are used when scoring the 
verbal part of the test, as is explained below. • 
It is not necessary to mark the test paper. It is necessa1y only to count the marks 
that app_ear in the windows. Each mark which appears in a window is a right 
answer, and each picture not so marked does not count. 
When the marks appearing in the windows on pages 2 and 3 have been counted, 
flop the Key over as indicated by the arrow in the lower right-hand corner and lay it 
on pages 4 and 5 of the test booklet. (Be sure that the large letters in the upper 
left-hand corner of the Key correspond to those in the upper left-hand corner of the 
test booklet.) Continue the count of right answers (marks which appear in the 
windows) .. Next flop the Key over again as indicated by the arrow on the lower 
right-hand corner, lay it on pages 6 and 7, and complete the count. 
When the count is completed for the seven pages, close the booklet and write the 
score in the blank space marked "Nonv.," indicating Nonverbal score, in the box 
on the front page. 
If the pupil has obviously attempted to erase or otherwise cancel a mark, the 
• picture is to be treated as though it has not been marked and scored acc0rdingly. 
In scoring the test it is necessary to keep a lookout for cases in which the pupil 
has put two or more marks with the same crayon in the same row. Usually none 
but the very immature pupils will do this, and usually only in the fust grade. When 
a pupil does mark more than one picture in a row, he almost always does so in a 
number of rows. Hence this error is very easy to detect. 
If a pupil has marked more than one picture in any one row- e.g., two hori-
zontal marks (- -) in the nonverbal part -he recei:ves no credit for that row even. 
though one of the marks may be on the right picture. The proper way to handle a 
paper. containing duplicate marks is to draw a line across each individual picture 
so marked, preferably with a pencil of a third color, before doing the scoring. 
Then, of course, if such a pencil mark appears over a mark in a window, the item 
is not counted as correct. This allows marks in the other part of the test to be 
counted if they appear in the window and are not scribbled out. 
The verbal part of the test is seated by means of the same key that is used for 
the nonverbal part. The only difference is that in scoring the verbal part you fol-
low the letters in the upper right-hand corner. of the ~ey instead of the upper left-
hand corner. 
It is advisable in the interest of accuracy to have each paper scored twic~, prefer-
ably by different persons; then, if the two scorers do not agree in their count, the 
count should be repeated 1mtil they do agree. : · 
··It will be seen that provision is made .. for copying both :the nonverbal score and 
the verbal score of a pupil on the front page of his test booklet7 and for adclip:g the 
two scores on that page to obtain the total score. · · 
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CLASS RECORD' . " 
In each package of tests there is included a Class Record on which the scores of 
a class may be ·entered. Before entering the scores, arrange the papers either in 
alphabetical order or in order of magnitude of score, according to preference. Then 
enter the name of each pupil, his age in years and months, and his score. Note that 
provision is made for entering later the IQ of each pupil, and, at the bottom of the 
second page of the Class Recor,d, the median age, median score, etc., of the class if 
desired. 
' AGE NORMS 
It is customary to compare the score that a given pupil makes with the score that 
is normal for a pupil of his age. The normal score or norm for a given age is the 
most probable median score that would be obtained by a large group of unselected 
_pupils of that age. Thus, when we say that the norm for the age of 5 years 0 months 
is 22, we mean that 22 is the theoretical median score of a large unselected group 
of pupils of 5 years 0 months. 
Alpha Short Form As norms appear in Table 1. These were derived by equating 
Short Form scores to scores on the original edition. 
Table 1 is read as follows: In Form As the norm for the age of 6 years 3 months 
is 36 points; the norm for 6 years 4 m6nths is 37 points; etc. 
I 
TABLE 1 Age Noz:ns for the Alpha Test: Short Form As ' 
YEARS+ I } 6;·~· ~ 7 8 9 10 11 12 
.. 
MONTHS 
' 
0 22 33' 44 55 63 71 78 83 
,.r,· J 1 23 45 56. 63 71 78 84 
i 
46 2 23 35 57 64 72 79 84 
3 24 36 47. 58 65 73 79 85 
12." 
... 
4 25 48 58 66 73 80 85 
5 26 -~ 49 . 59 66 74 80 86 
6 27 38· 50 60 67 75 81 86 
- - Si' 7' 28 39. 60 68 75 81 87 
8 29 ld'' 52 61 68 76 82 87 
. 
• 
9 30 41 .• 53 62 69 76 82 88 
-10 31 42 54. 62 70 77 83. 88 
.! 11 32 43 54 63 70 77 83 89 ... 
\ .h 
Q ~ MENTAL AGE 
The score of a pupil is often expressea in terms of a mental age. Thus, assuming' 
a score of 71 points in Alpha Short Form As to be tlie norm for the age of 10 years 
0 mouths, we can say that a pupil who makes a score of 71. points in the test has a 
mental age of 10 years 0 months. .. . • · 
' 
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To :find a pupil's mental age from Table 1, :find the pupil's score in the table and 
:find the age for which it is the norm .• That age is the pupil's .mental age. 
' Wherever two or more mental ages correspond to a single score, assign either that 
mental age nearest. the pupil's chronological age'or, in the'case of three values, ·assign 
the median mental age. 
INTELLIGENCE QUO'J;'IENT 
·If desired, a pupil's brightness may be expressed as an intelligence1quotient (IQ), 
fuund in the usual way- namely, by dividing his mental age by his chronological 
age. However, a method of expressing brightness is provided and recommended. 
for use with the Alpha Test which is somewhat simpler than the division method 
and is believed to be more valid. 
While not a quotient, the measure of brightness provided is called an "Alpha IQ" 
because it is analogous to an ordinary IQ. To :find a pupil's Alpha IQ from his 
score in Alpha Short Form As, proceed as follows: 
'First :find the number of points by which the pupil's score exceeds or falls below 
the norm for his age, as optained from Table 1. This is called his Deviation of Score. 
Then :find in Table 2 the Alpha IQ which corresponds to this Deviation of Score. 
For example, if a pupil is 7 ye~rs and 3 months old, his norm in the Alpha Test 
is 47 points (Table 1). If he makes a score of 57, exceeding the norm by 10 points, 
his Deviation of Score is +10. Looking up +10 in Table 2, we :find that the cor-
responding Alpha IQ is 114. The pupil therefore has an Alpha IQ of 114. Simi-
' 
TABLE 2 Alpha Short Form As IQ's Corresponding to Deviations of Score 
DEVIATION DEVIATION DEVIATION DEVIATION 
OF SCORE ALPHA OF SCORE ALPHA OF SCORE ALPHA OF SCORE ALPHA 
FROM NORM • IQ FROM NORM IQ FROM NORM IQ FROM NORM. IQ 
30 150 15 122 -1 98 -16 81 
29 149 14 120 -2 97. -11 80 
28 147 1.'3-- - 119- -3 96 -18 79 
27 . 
.1±L 12 117 -4 95 -19 78 
I 
26 143 11 116 -5 94 -20 77 
. 
25 141 10 114 -6 92 ·-21 77 
24 139 9 112 -7 91 -22 76 
23 137 8 111 -8 90 -23 75 
22 '-- 7 135 109 -9 89 -24 74 
21 133 6 108 -10 88 :...25 73 
. ~ 
20 131 5 107 -11 87 -26 73 
19 129 4 105 -12 ·85 -27 '72 
I 
18 128 3 104 -13 84 -28 71 
17 12~ 2 103 -14 83 -29 70 
-17 \ 124 1 101 -15 82 -30 70 
. 0 100 
. 
' 
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• I 
larly, if the pupil had made a score of 3V, his Deviation of Score would have been. 
-10 and the corresponding Alpha IQ is 88. ' 
If it is desired to convert Alpha Short Form scores into corresponding Jong form 
scores or vice versa, this,may be accomplished by the use of Tabie 3 below. 
!ABLE 3 Scores Qn Otis Quick-Scoring Mental Ability Tests: Alpha Sho~ Form 
Correspo1,1ding to Total Scores on Original Edition, Form A 
SHORT FORM ORIGINAL SHORT FORM ORIGINAL SHORT FORM ORIGINAL 
(As) (FORM A) (As) (FORM A) (As) (FORM A) 
1 5 31 73 61 123 
2 8 32 75 62 124 
3 10 33 77 63 126 
4 13 34 79 64 128 
' 5 15 35 80 65 
' 
129 
6 18 36 82 66 131 
7 20 37 84 67 133 
8 23 38 86 68 134 
9 25 39 87 69 136 
10 28 40 89 70 137 
.... 
11 30 41 90 71 139 
12 32 42 92 72 141 
13 35 43 94 73 142 
14 37 44 95 74 144 
15 ~0 ... 45 97 75 145 
16 42 46 98 76 147 
' 17 44 '):7 100 77 148 
18 46• 48 102 78 150 
19 49 49 103 79 152 
20 • 51 so 105 80 153 
I . 
21 53 51 106 81 ~ 155 
22 55 52 108 82 156 
. 
23 57 53 110 83 158 
24 59 54 111 84 160 
25 61 55 . 113 85 161 
•• 4 
26 63 56 114 86 163 
27 65 57 116 87 164 
28 67 58 118 88 166 
29 69 59 119 89 167 
30 71 60 121. 90 169 
' 
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' 
USE OF RESULTS ' 
The principal purposes for which a general intelligence test such as the Alpha 
Test is given in school incluqe the following: 
1. To aid in the evaluation of pupil achievement: to indicate which pupils are 
failing to achieve in a manner commensurate with their ability, and which ones 
are being expected to attempt work beyond their capacity. 
2. To group pupils for instructional purposes in order (a) that instructional 
methods and materials may be better adapted to pupils of varying ability and 
(b) that brighter or more mature pupils may be given an enriched curriculum~ 
while duller or less mature pupils may be allowed to progress at a slower, more 
realistic rate. Such classification is sometimes done on the basis of score 
(grouping pupils on the basis of mental maturity) and sometimes on the basis ' 
of IQ (grouping on the basis of brightness). The first of these methods is, 
recommended. 
3. To yield information that will assist the teacher, psychologist, or principal 
to understand the nature of learning difficulties or behavior problems which 
individual pupils may be manifesting. 
4. To furnish to teachers and administrators measures of the mental-ability 
status of pupils 6r groups for use in planning curriculum and in e.valuating 
outcomes. 
5. To provide dependable measures of mental ability when such measures are 
importan~ or necessar:y for research purposes, as in equating two or more 
groups. 
It is important to bear in mind that the mental age or intelligence quotient of an 
individu,al pupil is approximate. Even the most reliable test yields measures that 
involve some error. For this and other reasons, it is necessary that the mental age 
or IQ not be used as the sole basis for any action such as classification, promotion, 
instructional treatment, and the like, but that it be considered i'n connection with 
all other data for the pupil, induding other test results and school performance. 
Summarizing scores. For many purposes it is quite helpful or even necessary to 
have a summary of the test results for a class or larger group. This summary is 
ordinarily made in the form of a distribution of scores or IQ's for the group, by 
which is meant a tallying of the number of scores that fall within each interval-
e.g., 0-4, 5-9, etc. Simple directions for making such distributions and finding 
medians and other pertinent statistics will be found in any elementary statistics 
textbook. 
Classifying pupils according to score. If it is desired to divide the pupils of a 
grade into classes according to score, the scores of all the pupils o£ the grade may 
be entered in one distribution or the test papers may be arranged in order of score. 
The scores may then be divided into' an upper thi;d, middle third, and lower third, 
or in any other convenient way, and the pupils classified accordingly. It will be 
found that p~pils so grouped are much more alike in their ability to learn than the 
pupils of the whole group and can be taught together much more easily. 
. •·"'-
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The Test 
The California Short-Form Test of Mental 
Maturity (1950 S-Form) is part of a large parent · 
test called the California Test of Mental Maturity. 
It is available on five levels: pre-primary, primary, 
elementary, intermediate, and advanced. 
The California Short-Form Test of Mental Ma-
turity has been developed in order to secure as 
valid a measure of mental maturity as can be 
secured by a one-period group test. 
Selections from the parent test provide sub-
tests which measure both language and non-
language mental maturity and four of the major 
factors involved' in intelligence or mental capacity, 
namely: . spatial relations, logical reasoning, 
numerical reasoning, and verbal concep!s which 
are useful' in the thinking process. 
Because of the wide range of abUities found 
in most age or grade groups this test provides for 
measurement several years of mental age above 
and below the particular group being tested. 
Although this test is primarily diagnostic and 
analytical, attention is called to the fact that it 
yields not one mental age and I.Q. characteristic 
of the familiar intelligence test, but three mental 
ages (language, non-language, and total) and 
three I.Q.'s (language, non-language, and total). 
The Diagnostic Profile has been devised in 
order to show graphically the status of each pupil 
in language, non-language, and total mental ages 
and intelligence quotients. It also provides 
spaces for recording the chronological age and 
the actual grade placement status of each pupil 
in relation to mental age. 
The Diagnostic Profile provides the teacher 
not only with information relative to norms, bu 
with clues for guiding the activities of pupils who1 
are experiencing learning difficulties. Thus the: 
major purpose of this test is not to obtain menta 
ages or I.Q.'s, but to provide information on th 
nature and organization of the abilities of a give 
pupil in order that that information may be used t 
guide his learning activities. 
Each level of this test is developed accordin 
to a plan which ( 1) takes into account we~ 
recognized mental processes or functions, and ( 2 
utilizes present knowledge of the nature of ment 
growth and developmetit. The s~ort-form tes 
should be used when time, convenience, or locj 
practice requires a one-period mental test. Th:1 
will provide as reliable measurements and mo 
diagnostic information than most group · 
telligence tests in current use. 
NOTE: This is the complete Manual for administering the Califor~ia Short-Form Test of Mental Maturi 
Pre-Primary. (1950 S-Form). 
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California Short-Form 
Test of Mental Maturity 
DESCRIPTION OF THE TEST 
The California Short-Form Test of Mental Ma-
turity, Pre-Primary 0950 S-Form) will be found 
useful when time, convenience, or local conditions 
make it necessary to use a one-period mental test. 
It will provide as reliable a measurement and 
more diagnostic information than most group in-
telligence tests in current use. However, users of 
the Short-Form are encouraged to examine the 
manuals and tests of the complete California Test 
of Mental Maturity. 
SPATIAL RELATIONSHIPS 
The following two tests are designed to meas-
ure the status of certain aspects of thinking which 
involve orientation in space and the use of 
spatial relations. 
SENSING RIGHT AND LEFT- Test 1 
Test 1 consists of 7 pictures of people, hands, 
and feet. These 7 items are designed to reveal 
the individual's ability to discriminate between 
right and left. 
MANIPULATION OF AREAS- Test ·2 
This test consists of 7 picture items which 
measure the pupil's ability to use spatial imagery 
in manipulating spatial patterns of different forms 
in different positions. 
LOGICAL REASONING 
The simpler elements of logical reasoning are 
involved in most educational as well as other 
activities. In general, no matter how simple the 
situation, wherever a problem requiring a de-
cision or a choice of responses presents itself, 
the simpler aspects of logical reasoning are 
present. 
SIMILARITIES - Test 3 
This test consists of a total of 7 picture situa-
tions. The first two pictures are alike in some 
ay. The pupil determines the nature of this 
ikeness and then finds another picture among 
he other three which is similar to the first two. 
NFERENCE- Test 4 
This test consists of 7 picture items in which the 
upil is confronted with increasingly complex 
tatements of fact which require the making of 
inferences in order to complete each task cor-
rectly. 
NUMERICAL REASONING 
Many factor analysis studies have yielded a 
more or less independent factor of intelligence 
variously called number factor, number facility,_ 
or numerical reasoning. This ability involves 
the recognition and use of likenesses and differ-
ences, and the making of inferences with special 
respect to quantitative or number situations and 
problems. 
NUMBER SERIES- Test 5 
This test consists of 7 picture situations which 
require the pupil to understand such number 
concepts as tallest, most, middle, etc., and simple 
number series. 
NUMERICAL QUANTITY- Test 6 
This test consists of 7 picture problems in 
quantitative reasoning. The pupil is given a 
numerical situation in each case together with a 
task, or a question to which he must find tlie 
answer. 
VERBAL CONCEPTS- Test 7 
This test measures much more than mere con-
nections between symbols and the realities for 
which they stand. Ideas and meanings begin 
as perceptions which enter consciousness through 
the senses; if they are remembered, they may 
function in many relationships, spatial or non-
spatial in nature, and they may be enriched and 
refined through use in logical and numerical 
situations. They finally emerge as concepts which 
are useful in thinking. 
This test consists of 14 key words and 42 pic-
tures. Each of these 14 key words must be prop-
erly identified in picture form in order to obtain 
the correct response. Three possible answers 
(in picture form) are presented for each key 
word. 
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RELIABILITY AND VALIDITY 
RELIABILITY 
The coefficients of reliability of the California 
Short-Form Test of Mental Maturity, Pre-Primary, 
reported below, are based on 500 pupils in grade 
1. These reliability coefficients have been com-
puted by the split-halves method and corrected 
by the Spearman-Brown formula. These co-
efficients and the standard errors of measurement 
expressed in months of mental age are as follows: 
Grade 1 
Tests Reliability S.E. Meas. 
Total Mental Factors ........•..... - .......... .. .925' 2.7 
Language Factors ................................. . .887 3.4 
Non-Language Factors .. - ................... .. .914 2.9 
Spatial Relationships ............................ . .823 4.2 
Logical Reasoning ................................. . .821 4.2 
Numerical Reasoning ........................... . .813 4.3 
Verbal Concepts ................................... . .806 4.4 
No. of cases............................................ 500 
S.D. !M:A. in Mo.l ................................ 10 
The standard errors of measurement of the 
I.Q.'s, determined from the same data, are as 
follows: 
Tests 
Total Mental Factors ....................................... . 
language Factors ............................................. . 
Non-Language Factors .................................. .. 
No. of Cases ..................................................... . 
S.D. of l.Q.'s .................................................. .. 
Grade 1 
S.E. Meas. of I.Q.'s 
4.4 
5.4 
4.7 
500 
16 
For those who are interested, additional re-
li~ility data may be obtained by writing the 
California Test Bureau.~ 
VALIDITY 
Since there are no purely objective criteria 
for establishing the validity of intelligence or 
mental maturity tests, the validity of such tests 
must be estimated in other ways. The original 
two-period California Test of Mental Maturity, of 
which the California Short-Form is a one-period 
edition, was designed to measure, by group 
methods, most of the types of mental processes 
which are sampled by the individual Binet. Like 
the Long-Form, the California Short-Form consists 
of five series of tests of increasing difficulty. A 
comprehensive analysis of the Stanford-Binet was 
made by Dr. Elizabeth T. Sullivan and her results 
were embodied in a record form entitled, A 
Psychographic Record Blank.l 
From this conceptual framework, individual 
test items were prepared and subjected to sta-
tistical analysis to determine difficulty and cor-
relation with criteria such as the Binet mental 
ages and the California Test of Mental Maturity 
total scores. Intercorrelations among the separate 
tests were computed and the test data were also 
factor-analyzed by the Thurstone Centroid Method. 
The total mental factors score has been found by 
the authors and other investigators to correlate 
as high or higher with the individual Stanford-
·'See the Journal of Delinquency, Vol. X, No. 1, January, 1926. 
Binet than any other one-period mental ability 
test. 
The seven tests constituting the Short-Form are 
described on the preceding page. The inter-
correlations among the main test sections, based 
on 500 cases in grade l, are as follows: 
INTERCORRELATIONS OF TEST SECTIONS 
California Short-Form Test of Mental Maturity, 
Pre-Primary, Short-Form 
(500 Pupils- Entering Grade 1) 
Spatial Relationships 
Logical Reasoning 
Numerical Reasoning 
Verbal Concepts 
Total Mental Factors 
Language Factors 
L.R. N.R. V.C. T.M.F. 
.187 .402 .174 .647* 
.282 .305 .527* 
.367 .541* 
.682* 
Lang. N-L 
.289 .710* 
.483* .471* 
.511* .538* 
.847* .428 
.838* .812>1< 
.603 
*Since some sub-test scores are also included in. certain other 
summary scores against which they ore correlated, these* 
coefficients are spuriously high. 
Traxler2, Strangs, Nolan4, and many others 
have testified to the value of the separate 
language and non-language sections of the Cali-
fornia Test of Mental Maturity, both Long and 
Short-Forms, for the purpose of educational diag-
nosis and for obtaining clues for educational 
guidance on various levels. 
"Apparently," says Dr. Strang, "the language 
part of the test measures one kind of mental 
ability, and the non-language another type ... 
A verbal test of intelligence may give a mislead-
ing estimate of the mental ability of an individual 
who is seriously retarded in reading and language 
ability." 
Dr. Nolan demonstrated that the language and 
non-language features made it possible to de-
termine whether lack of reading ability or lack 
of mental maturity was responsible for low I.Q.'s 
and whether remedial reading or a si,p1plified 
c1;1rriculum was indicated. 
The relative contribution of the sub-sections 
of all levels of the California Short-Form Test of 
Mental Maturity to the Total Mental Factors as 
determined from factor analysis data, using the 
Thurstone Centroid Method, are presented below. 
These are the combined net common and specific 
factor loadings expressed as per cents. 
Tests Pre-Pri. Pri. Elem. Intel\, Adv. 
Spatial Relationships ........ 31.8 33.3 29.2 25.0 29.q 
Logical Reasoning ............ 26.1 26.9 27.8 24.3 25.~ 
Numerical Reasoning ........ 25.5 25.8 26.0 33.2 28.4 
Verbal Concepts ................ 16.6 14.0 17.0 17.5 17. 
Language Factors ............ 37.6 37.3 41.7 47.9 47. 
Non-Language Factors .... 62.4 62.7 52.3 52.1 52. 
Total Mental Factors ....... .100.0 100.0 100.0 100.0 100. 
• Traxler, Arthur E., "A Study of the California Test of Ment 
Maturity, Advanced Battery," Journal of Educational Researc 
January, 1939. 
• Strang, Ruth, "Relationships Between Certain Aspects of lntelllgen 
and Certain Aspects of Reading," Educational and Psychologic 
Measurement, 111-4, Winter, 1943. 
• Nolan, Esther Grace, "Readlng Difficulty vs. low Mentality," Californ 
Journal of Secondary Education, April, 1942. 
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California Short-Form 
Test of Mental Maturity 
USES OF TEST RESULTS 
Some of the ways in which intelligence or 
mental maturity may be defined are: brightness, 
mental power, ability to understand relationships, 
ability to profit from experience. Early students 
thought that it could be measured on a vertical 
scale like pupil height. 
However, it was soon discovered that pupils 
with identical mental ages or intelligence 
quotients did not have the same abilities and did 
not succeed equally well. 
Thorndike and others pointed out that this con-
cept was too simple and among the new dimen-
sions or aspects of intelligence which they sug-
gested were the speed with which an individual 
works and the difficulty of the tasks which he can 
perform. These and other contributions led to 
extensive factor analysis studies which seem to 
indicate that intelligence consists of a number 
of relatively independent factors. 
· In measuring evidences of intelligence a score 
is first obtained either from a whole test or from 
some major part of a test. This score is then 
expressed in terms of a mental age. Mental age 
means mental ability equal to that possessed by 
the average or typical pupil of a given age 
group. Thus is a large representative number of 
pupils who were 12 years, 6 months old 
chronologically made an average score of 130 on a 
particular intelligence test, any other pupil who 
subsequently made a score of 130 on this in-
telligence test would be said to have a mental 
age of 12 years, 6 months. 
Another measure is also used in designating 
intelligence; namely, the Intelligence Quotient 
<I.QJ. The Intelligence Quotient is obtained by 
dividing the Mental Age by the Actual or Chrono-
logical Age. It is therefore a ratio and shows 
the rate at which a particular pupil is developing 
mental ability. Th:us the ;pupil who is 8 years 
old chronologically but has a mental age of 10 
years has an I.Q. of 125 and is developing at a 
rate 25% faster than the average child. 
Intelligence tests are standardized so that the 
average I.Q. of an unselected population at the 
pre-primary level is 100. This means that we 
merely assign this I.Q. to the average of this age 
group. The Intelligence Quotient may also be 
used to find the probable mental age of a person, 
when no new test data are available, by multiply-
ing it by the chronological or actual age at any 
given time. 
I.Q.'s are ordinarily intel'P,retedl about as 
follows: 
I.Q. 
130 & above 
115-129 
100-114 
85- 99 
70- 84 
Below 70 
Descriptive 
Classification 
Very superior 
Superior 
High average 
Low average 
Inferior 
Very inferior 
Per Cent of 
Typical Popula-
tion Included 
3% 
12% 
35% 
35% 
12% 
3% 
In general, the higher the score, mental age, 
or intelligence quotient, the more complex, 
abstract, and difficult the task or problem which 
an individual can handle. Mental ability is one 
of the most significant factors in educational and 
in occupational adjustment. Frequently, the level 
of intelligence is the controlling factor in success. 
Care must be observed in using the I.Q. before 
age 16. Mental ages indicate the level of in-
telligence or ability at a given time. In business, 
industry, and in school tasks, the mental age re-
quirements are often known. It is thus possible 
to assign tasks to individuals which are appro-
priate to their mental ability. 
However, two individuals having approximate-
ly the same I.Q. may have very different mental 
ages. A pupil in the second grade with an I.Q. 
of 125 cannot do as difficult tasks as a pupil in 
the sixth grade with an I.Q. of 125. The pupil in 
the 2nd grade may have a mental age of 10 years, 
whereas the pupil in the 6th grade would prob-
ably have a mental age of 15 years. Com-
parisons between individuals who are both more 
than 16 years of age chronologically can usually 
be made with I.Q.'s as well as M.A.'s. 
Up until the age of 16 it is advisable to use 
M.A. in predicting achievement. In other words, 
what a given pupil up to this ag~ ought to do 
9an be told more accurately from his mental age 
than his intelligence quotient. 
However, measures of capacity or intelligence 
should never be used alone, but should be con-
sidered in relation to other factors. (Continued 
on page 7.) 
~The above distributions and percentages apply only to those tests 
such as the California Test of Mental Maturity and California Capacity Questionnaire which have provided for a normal, rather than skewed, 
distribution of mental ages and I.Q.'s. They would not apply In the 
cases of several intelligence tests which have arbitrarily allotted certain 
scores to higher mental ages without consideration of the normal 
probability curve, or which do not have a standard deviation of 16 
coints for a normal distribution of I .Q.'s. 
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California Short-Form 
Test of Mental Maturity 
Name ..... "JJ:l,o:&, ............ .1/.1~~ ................ 8 ........... -....... Grade .... L.. 1 ... (1.1). .... (9' G~~·J 
Last Fi;;t if'"'' Middle ..., ... .., __ . _ /)~ • 
Schooi •••••.• P.tVJ..t. .............................................. City ........................... ~~:: .. ~.~.ff.tiJIJ£li,.R.O~.l95Q. 
Month Day Year 
• GRADES I pre-pnmary KGN.-1 50S-form 
DEVISED BY E. T. SULLIVAN, W. W. CLARK, AND E. W. TIEGS Examiner~ ... Ca.JvL ........ c~S .. J Pupil's Age .. 6 .... Ji~:h ~.FJ}.U .... .£5J9.ff.J. .. 
-' Month Day Year 
See M A N U A L for instructions. DIAGNOSTIC PROFILE (Chart Pupil's Scares Hero! 
#fll l' Mental Age 
, #"l .• "'~ Ma. 36 48 60 72 84 96 108 %·II• ~()# "11 .,1 ,$ ~""I ~·""""-tl-..--+1-..--tol-....--+1-....--t-1 -""""-!( ;:;~A. 
1::! 1 1 ....L • n. 3.0 4.0 5.0 6.0 7.0 8.0 9.0 6-0rD6·5 
_.;: {. Sensing Right and Left • • • 7' 00 ... 1 3 ' -<~ ,.r!n i 5~3,·8 s ' ~E 2. Manipulation of Areas ••• _ LllJ ••• r---r---r-~-~:>r ------..---...----,
e;g TOTAL Cl+ZJ 14(]] ••• ! J 1 1 1 \0 l:l Y 'f 11 ~ 
"t· Similarities • • • • • • • • 7' 00 . . • 1 2 3 ' : ! ~~ 4. Inference • • • • • • • • ._rOO ... : l 3 j \ 1 l 
s~ TOTAL 13+4J 14(]J • • • 1 f i r ~ r r 1P v 12 13 I J 
~~ {;' Number Series. • • • • • • 7'UJ . • • ~ l : ~~ 6. Numerical Quantity •••• 7 00 ... ----~-y.-1 -=-::;r'---.--.----r--·--...--~~ -1"31 'Ji 7 8 9 10 11 12 13 [@ 
zoe TOTAL 15+6! 14 LE....I •• • ---.j.I-P-fii++-f--+-TI-TI-TI...:rl-'f-1 -,;;,~,-:.1 -
df.TOTALVERBALCONCEPTS14[g] ... l f 1 if l 1f 1l ~ 1? 1t ljQJ 
>8' TOTAL MENTAL FACTO'RS • 56~ ••• -r-....:1,-:of-,.....;2;:;.1°---,~1@~,;;31°.._.,-"""'T4i0..__,._..:5;::.1°-,;;;541 ~ 
rrf' 2 4 6 8 10 12 14 1~8 20 22 24 26 miD LANGUAGE FACTORS·· • • 281LLJ •• • 1 1 1 t 1 1 1 I I I I 
14+6+7J r,;::jJ I NoN-L~~~_!J3~~~ FACTORS • zsili2J ... rof -""""-;--ifi-tl~lie--TY;....;tf"""'Ttf""'"'\ro8 __,2orf-"r212__,2Tf-•'2T'I6 ~ 
C l"jE15 36 48 60 72~ 84, 96 , !OS HRONOLOGICAL AGE • • • • • ~ ••• jO._--i ..... - ...... .._-"""'ti'l1~-"rl""· _ _...,. .... .._.......,, 
Avmge G,.dlt Pl~e1tm1tnf Equlvelenr .I 1 1 1 0 2 0 1 3 0 
HUlSEIY ScH,- KON. 'IRAHS. 
1
·
0 
• ' 
INTELL. GRADE PLACEMENT • • [g_ZJ e j 2j0 3•0 
Yr. 3.0 4.0 5.0 6.0 7.0 8.0 9.0 
Mental Ago toi--•Jt-•-tJ._.._-tJ---~r---·9+16-.-.-11 Mo. 36 48 60 72 84 108 1 Non.lenguf91 Ttlrt 
SUMMARY OF DATA 
TOTAL lAN· NON· 
MENTAl. OUAGI U.NO, 
fACTORS FACTORS FACTORS 
SCORES ~ Jl71 IZQ] 
MA ~ ~ [§l) 
divided by 
CA fm ~ !Z§] 
equels 
J.Q. ~ IZl@ I@ 
INTELLIGENCE GRADE PLACEMENTS 
IQ;Zj(lg]lQ] 
PUBLISHED BY CALIFORNIA TEST BUREAU - 5916 HOLLYWOOD BOULEVARD - .LOS ANGELES 28, CALIFORNIA 
BRANCH OFFICES: MADISON, WISC.J NEW CUMBERLAND, PA.-COPYRJGHT 1938-1950 BY CALIFORNIA TEST BUREAU-PRINTED lH U.S, A. 
THE DIAGNOSTIC PROFILE 
The Diagnostic Profile presents, graphically, 
significant elements of pupil ability. It summar-
izes the major factors which are measured by the 
test. It reduces the mystery which has been 
associated with the use of mental ages and in-
telligence quotients. The identification of pupil 
strengths and weaknesses is greatly facilitated so 
that they are available to use as the basis for 
guiding educational activities. 
PREPARATION OF THE PROFILE 
I. Record the Pupil's Score for each of tests 
I to 7 in the light-colored boxes immediately to the 
right of the Possible Score in each case. 
2. Add the pupil's scores on tests I and 2, and 
write this sum in the box below them. 
3. Add the pupil's scores on tests 3 and 4, and 
write this sum in the box below them. 
add the scores on tests l, 2, 3, and 5, and write 
this sum in the box to the right of Possible Score 28. 
8. Chronological Age ( C.A.> is the actual or 
life age of the pupil in months. It is essential 
that this age be correct for the purpose of cal-
culating the I.Q.'s. The age should be determined 
from the pupil's birth certificate, school records, 
or some other source, if these are doubtful. 
9. Average Grade Placement Equivalent which 
appears in small type immediately below Chrono-
logical Age is indicated by the numbers on the 
lower side of the Chronological Age scale. For 
example, if the pupil's chronological age is 75 
months as indicated above the heavy line, a 
reference to the numbers below the line indicates 
that those who are 75 months old chronologically 
have an Average Grade Placement of about 1.3. 
If it is desired to mark actual grade placements 
on the profile it can be done on this average 
4. Add the scores on tests 5 and 6, and write Grade Placement Equivalent line, as illustrated 
this sum in the box below them. 
on the sample profile above ( 1.1), since other-
S. To obtain the Total Mental Factors score, wise it is used only for inspection. 
add the totals for Spatial Relationships, Logical For more accurate information on chronological 
Reasoning, Numerical Reasoning, and Verbal age-grade placement relationships, see .the 
Concepts. Record this sum in the box to the Grade Placement and Age Norms which appear 
right of Possible Score 56. in all manuals of the California Achievement 
6. To obtain the Language Factors score, add Tests. First locate chronological age in one of 
the scores on tests 4, 6, and 7, and write this sum the columns headed Av. C.A. (mos.> (or Age in 
in the box to the right of Possible Score 28. , Months) and then find the corresponding grade 
7. To obtain the Non-Language Factors score, placement in the first column. 
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Actual grade placement is determined by 
adding to the pupil's grade, the following fractions 
of a year: 
Low High 
Months Section Section 
September or February .0 .5 
October or March .1 .6 
November or April .2 .7 
December o~ May .3 . 8 
January or June .4 .9 
Where schools have annual promotions only, 
ignore the Low Section and High Section captions. 
10. Mental Ages (M.A.'s) are found by using 
the norms on page 16 of this manual in the 
following manner: To find Mental Age for Total 
Mental Factors, locate the pupil's score for Total 
Mental Factors in one of the columns headed, 
Total Mental Factors; the corresponding Mental 
Age in months is found directly to th~ left in the 
first column or to the right in the last column. 
Mental Ages for Language Factors and Non-
Language Factors are found similarly by locating 
the pupi,l's scores in the 4th and 5th columns from 
the left and reading the corresponding M~ntal 
Ages in months in the first or last column. 
11. Intelligence quotients <I.Q.'s) are found 
by dividing each of the three Mental Ages (M.A. 
in months) by the pupil's Chronological Age (C. A. 
USES OF TEST RESULTS (Continued from 
One should not attempt to predict indiVidual 
achievement from mental test data alone 'any 
more than one would attempt to judge an auto-
mobile on the basis of a single measure, such as 
height, weight, length, or horse-power. 
LANGUAGE AND NON-LANGUAGE DATA 
Tests 1, 2, 3, and 5 are presented with a 
minimum use of language. Tests 4, 6, and 7 are 
presented in language form. · 
The language test data are particularly useful -
in indicating how well the individual understands 
relationships expressed in words, such as instruc-
tions, discussions, statements of logical principles 
or cow;ses of action, and the. like. 
The non-language test data indicate how well 
the individual understands relationships among 
things or objects when no language or a minimum 
amount of language is involved, such as physical 
or mechanical relationships. 
Individuals may possess these two kinds of 
mental ability in very different degrees. It is 
not unusual for a person to have a language I.Q. 
of 70 or 80 and to have a non-language I.Q. above 
100. Similarly, the reverse is frequently the case. 
In general, score differences between the 
Language and Non-Language sections may be 
used as follows: . 
1. To determine if~ learners need simplified 
programs (because of lack of ability) or 
remedial work (because of failure to realize 
their potentialities) 
2. To predict success in certain construction 
activities 
in months).l 
12. The Diagnostic Profile presents, graphically, 
evidences of the maturity or development of each 
pupil in four specific factors. It is easily com-
pleted by locating pupil M.A.'s and other data 
on the light and heavy-rule scales to the right 
of the Scores, as illustrated on the sample profile . 
For example, the pupil in this case obtained a 
score of 6 in Spatial Relationships. This score 
is next located on the heavy rule to the right . 
The Mental Age (in months or years and months) 
to which this score corresponds may then be read 
directly above or below on the heavy rules. In 
the illustration the Mental Age is about 62 
months. The Mental Age equivalents of each 
major division and each sub-test may be obtained 
in the same manner. · · 
Care must be observed in interpreting mental 
age equivalents of factors and sub-tests. Pro-
vision is made for obtaining them merely to reveal 
the results of administering this test to thousands 
of pupils. Mental ages and I.Q.'s of pupils should 
be computed only on the Total Mental Factors, 
the Language Factors, and the Non-Language 
Factors scores. 
13. The Percentile Ranks at the extreme right 
of the profile are obtained by using the tables 
for each age group appearing on pages 14 and 15 
of this manual. Care must be observed in select-
ing the correct age table. 
page 5) 
3. Tb provide longitudinal (historical) data 
which may be of clinical significance in 
cases of mental deterioration 
4. Together with factor scores, to determine 
the -types of educational activities which 
will be most effective in aiding those who 
are experiencing learning difficulties. 
MENTAL FACTORS DATA 
The Mental Factor scores provide many clues 
for helping the pupil who is experiencing learn-
ing difficulties. Although factor scores of 14 
points cannot be as reliable as the Total Mental 
Factors score of 56 items, these factor scores are 
often more useful in guidance than the total score, 
mental age, or I.Q. obtained from the much larger 
.number of items. For example, two pupils may 
obtain the same mental age and even the same 
I.Q. and yet one of them may be very successful 
in a given kind of work which requires high 
numerical reasoning ability, whereas the other 
one fails because he ~acks this ability; but he may 
be good in spatial relationships or logical reason-
ing. If a pupil is having difficulty and his test 
shows that he has a very low score in one or two 
factors, the teacher or counselor has an immediate 
point of 'departure for investigating his difficulty. 
SPATIAL RELATIONSHIPS 
Handli~g scissors and paste, removing and re-
placing supplies on shelves, arranging books or 
blocks, and making sand ·table exhibits all in-
1 The work of calculating the I.Q.'s has been done for the convenience 
of test users in the AgJ! and I.Q. Calculator, Los Angeles: California 
Test Bureau. 
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valve spatial orientation. A high score indicates 
ability to do these things. 
A low score in these tests may be due to poor 
perception or memory, or both. However, if the un-
satisfactory status is' due to lack of opportunity 
rather than ability, it may be improved through 
providing adequate opportunities. 
LOGICAL REASONING 
Those who obtain high scores on Test 3 and low 
scores on Test 4 may lack reading or memory 
ability. Test 7 should be checked in this con-
nection. When inability to reason logically is 
due to a remediable cause such as a very unfavor-
able environment over a period of Y.ears, the in-
dividual can be aided in improving his reasoning 
ability. However, where the environment has 
been favorable and he has had the commonly 
available opportunities, a low score usually in-
dicates an actual lack of capacity. 
Individuals with superior logical reasoning 
ability should be expected to recognize the nature 
and implications of simple problems; to distinguish 
between evidence and mere opinion or belief; to 
~uggest and test simple possible solutions; and to 
reach valid conclusions appropriate to their level 
of development. 
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NUMERICAL REASONING 
Individuals who score high on this test should 
be able to find their proper places in a line or 
circle, help arrange chairs for a small group, ;md 
get the right number of books or pairs of scissors 
for a small group. i 
H individuals who make low scores have not 
been denied the usual opportunities available to 
most children, such low scores suggest a de-
ficiency in this factor of intelligence. They need 
special help in understanding number concepts 
and in solving simple numerical problems. 
On the other hand, they may do well in 
reading, music, and art, and in creative work 
which requires little or no numerical reasoning. 
VERBAL CONCEPTS 
Individuals who score high in this test possess 
the capacity to understand and profit from their 
experiences. They possess the beginnings of 
some of the basic abilities involved in under-
standing others and making others understand 
them. A low or average score on this test is not 
proof of lack of ability in the verbal factor; such 
a score may be due to lack of a favorable en-
vironment or training in the skills associated with 
this ability. 
California Short-Form 
Test of Mental Maturity 
GENERAL INSTRUCTIONS TO THE EXAMINER 
This test is primarily analytical and diagnostic 
but it also yields standardized test data including 
the customary M.A.'s and I.Q.'s. 
TIME LIMITS 
This is a power rather than a speed test.* How-
ever, the time limits should be observed. They 
are ample for pupils to reach the practical limits 
of their abilities, and the test should be completed 
in the time specified. 
Because of the wide differences of ability re-
presented in any one kindergarten or first grade 
class, the time limits for thi!s test are somewhat 
more flexible than those for middle and upper 
grades; only upper time limits are given. For 
this reason the examiner should watch the group 
being examined and start the next item or sub-
test if advanced or bright pupils complete the 
work before the specified time elapses. 
DIRECTIONS FOR ADMINISTRATION 
Suggested time allotment: 
California Short-Form 
Test of Mental Maturity 
(1950 S-Form) 
Materials required-
For each pupil: 
about 20 minutes 
(testing time only) 
1 test booklet - California Short-Form Test of 
Mental Maturity 
1 ordinary lead pencil with eraser attached 
or a crayola 
1 eraser (if not attached to pencil or if 
crayolas are used) 
1 sheet of paper to be used as a marker 
In addition, for the examiner: 
extra pencils or crayolas 
extra erasers 
extra copy of test booklet- for demonstration 
purposes, if necessary 
stop watch, or watch or wall clock with sec-
~ ondhand. 
'"/. After checking to see that all pupils have 
'encils or crayolas, erasers, and markers, dis-
"{bute the test booklets, face-up. Be sure each 
~il receives the booklet which has his name 
~· )nom this point on, certain parts of these 
~ections are printed in this. different type face. 
f:Se parts are to be read to the pupils. 
Time should not be counted for any test until 
pupils actually begin work on it. 
CAUTION AGAINST COACHING 
It is important that pupils understand clearly 
the manner in which they are expected to indicate 
their responses. However, the examiner should 
remember that he is giving a test, and not direct-
ing a learning activity; therefore, the correct re-
sponse should in no way be indicated for any 
item except in the practice exercises. 
IMMATURE PUPILS 
When given to immature kindergarten classes 
or slow first graders, the test should be admin-
istered in small groups of 6 to 15 pupils. The ex-
aminer should fill in the identifying data on the 
back cover-page before distributing the test book-
lets. 
SAY: Do not turn the first page of the book I have 
just given you until I tell you to do so. There 
are some test games in it which I wish you 
to try. No one is expected to do all of them 
correctly, but you should do as many as you 
can. Work as fast as you can without 
making mistakes. 
Now open your game book to Test 1 and 
fold it back so that only the test shows. 
Demonstrate and be sure that all pupils under-
stand. 
TEST 1 
Time required, about 2 minutes 
SAY: Place your marker so you can see only the 
baby and the girl at the top of the page. 
When you mark your answers, put an X on 
whatever you are told. 
The examiner will draw a circle on the black-
board and 
SAY: If I should tell you to mark a circle you would 
do it this way: 
The examiner will then put an X on (in) the 
"circle. 
SAY: 1. Put a mark on the baby's head. (Allow 
5 seconds. Norms take into account all help 
given to pupils in these directions.> ~• tt, Harold, Principles of Employment Ps_vchology, Harper, 1942, 38. ~ Mmu~ -9-,_~ 
Take time to· be sure that pupils are making 
marks even if they are wrong. 
SAY: 2. Now put a mark on the girl's foot. (Allow 
5 seconds.) 
Check to see that pupils understand. 
SAY: Now move your marker down so you can 
see the boy, the girl, and the man. 
3. Put a mark on the boy's right hand. 
(Allow 5 seconds.) 
4. Put a mark on the girl's left eye. (Allow 
5 seconds.> 
5. Put a mark on the man's left foot. 
(Allow 5 seconds.> Move your marker down 
so you can see three hands. 
6. Put a mark on the right hand. (Allow 
5 seconds.) 
Put your marker aside so you can see three 
feet. 
7. Put a mark on the left foot. (Allow 
5 seconds.> 
When the group have completed the seventh 
item, 
SAY: Stop. Now turn the page to Test 2 and fold 
it back so that only the test shows. 
The examiner should see that all pupils have 
the right test. 
TEST 2 
Suggested time limit, about 4 minutes 
SAY: Place your marker so you can see only the 
first row of drawings. Look at the first draw-
ing and then look at the other drawings in 
the same row. 
The examiner should point to the drawings in 
Row 1. 
SAY: The first drawing is among the other drawings, 
but it is turned around or turned over. Find 
this drawing and put a mark sn it. 
Allow sufficient time for marking and help 
individual pupils if necessary. 
The examiner should be sure that pupils have 
marked the oval. 
SAY: Move your marker down so you can see the 
boxes. Do this row in the same way. Put the 
mark on the drawing that is like the first 
drawing. (Allow 4 seconds). 
Now do all the others on this page in the 
same way. Find one which is the same as 
the first and put a mark on it. You may use 
your marker if you wish to. Ready, begin. 
After 4 minutes, 
SAY: Stop. Now turn your game book over to 
Test 3. 
TEST 3 
Suggested time limit, about 4 minutes 
SAY: Place your marker so you can see only the 
first row of pictures. You are to find some-
thing in each row that is like the first two 
pictures and put a mark on it. Put a mark 
on the cap in the first row. The cap, sweater 
and s~oes are ali_ke because they are ali 
somethmg to wear. That is why you mark 
the cap. 
Now move your marker down so you can 
see the sun, moon, and other drawings. Put 
a mark on the picture that goes with the sun 
and moon. (Pause.> 
Do the others on this page jn the same 
way. Put a mark on the picture that is like 
the first two pictures in each row. Ready, 
begin. 
Circulate among pupils to see that they are 
making :inarks even if they are wrong. 
After 4 minutes, 
SAY: Stop. Now turn the page to Test 4 and fold 
it back so that only the test shows. 
TEST 4 
Time required, about 4 minutes 
SAY: Place your marker so you can see only the two 
boys. This is a game to see how well you can 
think. Listen to what I say and then put a 
mark on th~ picture that is the correct answer. 
The examiner will read each statement within 
double quotation marks twice before telling pupils 
to mark it, giving them time to do so, and then 
proceeding with the next sentence. Less time 
than suggested may be allowed when all pupils 
have marked an answer. 
SAY: I will read each thing you should know twice. 
Do not mark until I tell you to. · 
1. "Ben is taller than Ned." Put a mark on 
Ned. <Allow 5 seconds.> Move your marker 
down so you can see the two girls. 
2. "Mary can reach higher than Jane." Put 
a mark on Mary. (Allow 5 seconds.> Move 
your marker down so you can see the shoes. 
3. "Jack's shoe is smaller than Jim's." Put 
a mark on Jim's shoe. (Allow 5 seconds.> 
Move your marker down so you can see three 
girls. ' 
4. "The teacher said, 'I'll give a lantern til 
the girl who learns the most words today.' 
Betty learned the most words." Put a mark 
on Betty. (Allow 5 seconds.) Move you1 
marker dawn so you can see three flowers. 
5. Look at these flowers. "Ann's flower i! 
bigger than Betty's but not as big as Jane's.'' 
Put a mark on Ann's flower. (Allow 8 sec· 
ends.> Move your marker down so you co~ 
see three dogs. ~ 
6. Look at the three dogs. "Fido can ju)..J 
higher than Rover. Gyp can jump higher thO.., 
Fido.'' Put a mark on Fido. (Allow 8 s/ 
ends.) Put your marker aside so you can~ 
three boys. / 
7. Look at the three boys sitting on a ben'-! 
"Ben is nearer to the gate than Sam. ~~· 
is nearer to the gate than Ben." Put a m"t 
on Ben. (Allow 8 seconds.) ~ 
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After the group have completed the seventh 
item, 
SAY: Stop. Now turn your game book over to 
Test 5. 
TEST 5 
Time required, about 2 minutes 
SAY: 1. Place your marker so you can see only 
the three trees. Put a mark on the tallest 
tree. (Allow 10 seconds.) 
' 
2. Move your marker down so you can see 
the little chickens. Put a mark on the most 
chickens. (Allow 10 seconds.> 
3. Move your marker down so you can see the 
kittens. Put a mark on the middle kitten: 
(Allow 10 seconds.> 
4. Move your marker down so you can see 
the acorns. Put a mark on the most acorns. 
(Allow 15 seconds.) 
5. Move your marker down so you can see 
the first string of beads. In one place the 
beads are strung wrong. Put a mark on the 
place that is wrong. (Allow 15 seconds.) 
6. Move your marker down so you can see 
another string of beads. These beads are also 
strung wrong in one place. Put a mark on 
· the place that is wrong. (Allow 15 seconds.) 
7. Put your marker aside and look at the 
bottom string of beads. The beads of this 
last string are also strung wrong in one place. 
Put a mark on the place that is wrong. <Allow 
20 seconds.> 
When the group have completed the seventh 
tem, · 
AY: Stop. Turn the page to Test 6 and fold it 
back so that only the test shows. 
I EST 6 
ime required, about 2 minutes 
A Y: Place your marker so you can see only the 
first row. This row has nests with eggs in 
them. 
1. Put a mark on the nest with five eggs in 
it. (Allow 10 seconds.) 
2. Move your marker down so you can see 
the pennies. If you had one penny and you 
earned two more pennies, put a mark on the 
box that shows how many pennies you would 
then have. (Allow 10 seconds.> 
3. Move your marker down so you can see 
the crayolas. If you had two crayolas and 
the teacher gave you three more, put a mark 
on the box which shows how many crayolas 
you would then have. (Allow 15 seconds.) 
4. Move your marker down so you can see 
the flowers. Put a mark on the box of flowers 
that has one less flower than the "box with 
the most flowers. <Allow 20 seconds.) 
5. Move your marker down so you can see 
the ducks following their leader. Put a mark 
on the fourth duck from the leader. (Allow 
10 seconds.) 
6. Move your marker down so you can see 
the clothespins. Make marks /on half of the 
clothespins. (Allow 15 seconds.) 
7. Now put your marker aside so you can 
see the pies. Make a mark on the pie that 
has enough pieces for 4 children and would 
still have 2 more pieces left on the plate. 
(Allow 20 seconds.> 
After the group have completed the seventh 
item, 
SAY: Stop. Now turn your game book over to 
Test 7. 
TEST 7 
Time required, about 2 minutes 
SAY: 1. Place your marker so you can see only 
the pictures in row 1. You are to mark the 
picture that I name. Dog. Put a mark on 
the dog. 
2. · Move your marker down. Envelope. Put 
a mark on the envelope. 
Check to see that pupils are making marks 
even if they are wrong. 
The instructions to be given each time are: 
Move your marker down. Pronounce the word 
and say: Put a mark on the -···-------·-··---' thus pro-
nouncing the test word twice. Pause 5 seconds 
after each word. 
TEST VOCABULARY 
3. Flag 6. Locket 
4. Package 7. Target 
5. Giraffe 
SAY: Now move your marker up to the top of the 
page again. 
8. Wheel 12. Measure 
9. Tower 13. Vacant seat 
10. Statue 14. Arms extended 
11. Almost reaching 
When the group have completed the four-
teenth item, 
SAY: Stop. Put your pencil down. 
Collect the booklets and any other materials 
that were distributed. 
MANUAL 
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12 OTIS QUICK-SCORING MENTAL .Al3ILITY TESTS: NEW EDITION 
VALIDITY 
Because one of the major purposes for which a school uses an intelligence test 
such as Alpha is to provide a.basis for estimating ability to handle schoolwork sue-
. \ 
·cessfully, it is proper to think of ''validity" as the extent to which the Alpha scores 
are related to, and can be used to predict~ school achievement. Thus, the relations 
between Alpha scores and reading-test results (see section on "Development") con-
, :stitute a useful kind of validity evidence. Reading, despite the rise of radio and 
television, continues to be essential to academic and frequently vocational success. 
Davis says, "Among authorities in the :field of reading there is general agreement 
that? reading is fundamentally a thinking process. ' 1 1 Thorndike says, "In fact, we 
shall :find that the act of answering simple questions about a single paragraph ... in-
cludes all the features characteristic of typical reasonings." 2 Put another way, if 
there were low or negligible relationship between Alpha scores and an accepted, 
reliable measure of reading, the test would almost certainly be failing to measure 
salient aspects or factors of mental ability. 
As evidence of this kind of validity, the correlations between Alpha Short Form 
As and the average of two Reading subtests of the Metropolitan Achievement Test for 
two independent samples were .63 and .62, respectively. When corrected for attenu-
ation, these coefficients become .69 and .68. This relatively small increase is, 
. incidentally, a tribute to the reliability of the two measures. 
In order to establish more :firmly and to expand the basis for the "correlation with 
achievement" kind of validity, the following procedure was undertaken. Within 
random samples of Stanford Achievement Test results,3 Otis Alpha 'scores were 
converted to Short Form scores and correlated with the subtests of the Stanford 
Achievement Test. The resulting coefficients are tabled below. In view of the cor-
relation (.95) between Otis Alpha original edition and Short Form scores, these cor-
relations present reasonable evidence of Short Form validity. 
TABLE 4 Correlations between Alpha Short Form As and 
. 
Stanford Achievement Test 
STANFORD GRADE 
SUB TEST 1 ... 2 3 4 
Par. Mea1~. .31 .56 .56 .62 
Word Mean. .32 .57 .55 .60 
Spelling .43 .50 .34 .44 
Language 
.48 .55 
Arith. Reas. .51 .60 .52 .63 
Arith. Comp. .48 .46 .43 .53 
NUMBER OF CASES 374 395 424 276 
1 F. B. Davis, "Two New Measures of Reading Ability," J. Ed. Psy. XXXIII (5/42), 367. 
2 E. L. Thorndike, "Reading as Reasoning: A Study of Mistakes in Paragraph Reading" J. Ed. Psy. VIU 
(6/17), 323. ' 
3These are approximately 10% samples of the total1952 Stanford national normative sample at each 
9f the first four grade levels. 
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These correlations tend not only to substantiate the :findings with the Metropolitan 
Achievement Test, but they also afford estimates of the relationship between Alpha 
Short Form scores and achievement in spelling, language, and arithmetic skills. 
Since for all practical purposes the Alpha Tests and achievement tests we.re ad-
ministered at the same time, the kind of validity claimed here is essentially "status" 
validity. However, since the sole difference between this and "predictive validity" 
is the time factor, it seems reasonable to suppose that, barring serious organic or 
·functional changes in pupils, the test has predictive validity as well. 
Another approach to the appraisal of a test's validity lies in analysis of the nature 
of the items to determine tlie kinds of mental activity required in their solution. 
Consideration of the items reveals that correct response to them requires a variety 
of mental operations: in the case of the nonverbal aspect, the selection of the one 
pi<;:ture in each group of four which is different, with the basis for differentiation 
varying from item to item; in the case of the verbal aspect, the ability to follow di-
rections and to make a wide variety of distinctions. Greater or lesser amounts of 
these abilities will be re:fl.ected.in test scores. A child able to make a relatively large 
number of these distinctions at the time of testing is of superior ability and will 
probably be capable of learning more material and at a rate above average in the 
future, whereas a child scoring low is probably incapable in large measure of the 
types of functioning involved. A word of caution is in order with respect to the 
low-scoring child. Other avenues of approach to his evaluation should be ex-
.plored before he is judged a slow learner. It may be that home environment, un-
satisfactory school adjustment, or some other not wholly intellective factor may 
be contributing to the low score. If this is not considered and the test identifies as 
a slow learner one who is not, its true validity suffers. 
RELIABILITY 
By the reliability of a test is meant the consistency with which the test measures 
whatever it does measure- usually expressed as the degree of agreement between 
repeated testings, or in terms of the amount of chance error in the score. 
In the absence of a comparable short form, split-half reliability coefficients were 
computed for Form As, for two samples of third-grade pupils (N = 370 in each 
sample). The- resulting coefficients, corrected by the Spearman-Brown formula, 
were .87 and .88. 
For practical il?-terpretation the standard error of measurement, indicating the 
fluctuation to be expected in a score due to chance factors, is perhaps a more mean-
ingful indicator of reliability. As determined in the two independent samples, this 
error of measurement is 4 score points. This means that two thirds of a group taking 
this test will obtain scores that would not differ from their true (unknown) scores by 
more than 4 points. A useful characteristic of the standard error of measurement is 
the fact that its value tends to remain uniform in groups of approximately the same 
ability level. Hence, it can be applied to new groups which may differ considerably 
in variability from the group on which the statistic was originally determined. 
' 
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DEVELOPMENT OF ALPHA SHORT FORM As 
Constructio.n of the original tests is described in detail in the Manual accompany-
ing the original forms of the test. A short summary of the procedures followed in 
constructing the original edition of the Alpha Test will be given here. With respect 
to the Nonverbal test, the group taking the first experimental edition was divided 
into a "good group" and a "poor group," according to whether pupils were advanced 
or retarded for their ages. Only those items were retained which showed a distinct 
difference in per cents passing between these two groups. 
Similarly, pupils taking the second experimental edition were ranked on the basis 
of a "criterion score" -a combination of their scores in the Primary Examination, 
scores in Form A of the second experimental edition, and a measure of brightness 
obtained from the pupils' ages and grades- a)ld new "good" and "poor" groups 
chos~n. Again items showing the"least discriminative value were discarded and new 
i terns similar to the retained ones were constructed. Again the test was adminis-
tered and the most valid of the new items retained to replace discarded items. 
Items as components of the Verbal test were investigated to determine their dif-
ficulty and discriminative values, following procedures outlined above. The basis 
of selection of "good" and "poor" groups was total score on the Verbal test. 
Alpha Short Form was developed in response to a demand for a less time-consum-
ing instrument that would retain, however, both the verbal and nonverbal features 
of the original edition. Pursuant to this end, in March, 1951, of all third-grade 
pupils in Neir York City who took the original Alpha, Form A, a sample of 1600 
pupils was selected and judged to be representative by the Bureau of Educational 
Research of the New York City Board of Education. 
Forty-live items were selected from the original form of the test on the basis of the 
~alloWing criteria: 
1. The distribution of item-difficulty values in the .shortened Form As was to 
parallel the difficulty distribution of the original form. 
2. Items having the l;righest correlation, in both verbal and nonverbal use, with 
original total score would be given preference. 
3. Items yielding the best prediction of school achievement as measured by aver-
age reading score would be given preference. 
There were available for each pupil two reading scores (M etropolita1t Achievement 
Test administered in April, 19~1). Two random samples of 370 cases each were 
selected fro).D. the total group of 1600 cases. The two reading scores were averaged 
to yield an external criterion measure for use in the item analysis. Original total 
score was correlated with average reading scm;e in each of the two samples to obtain 
an estimate of the effectiveness of the original Alpha (90-item test) in predicting 
reading score. The correlations were, respectively, sample 1, .55 and sample 2, .60. 
Then, using the upper-lower 27% technique, the correlation between success on 
each item as a component of both verbal and nonverbal test and average reading 
score was determined. Similarly, a verbal and nonv~rbal difficulty value wa:s com-
puted for each item by averaging per cents passing in the upper and lower 27%. 
Items were selected on the basis of the above-mentioned criteria. 
The first sample was rescored for retained items and the correlation obtained be-
tween new total score and averag~ reading score. The. correlation was .63. This 
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value was then cross-validated in a second independent sample and a correlation of 
.62 obtained. This second coefficient substantiates the predictive efficiency of the 
Short Form. These values, when compared with the previously obtained .55 and .60 
of the original long form, demonstrate that the Short Form is at least as effective "for 
the prediction of reading score. Correlation of the new shortened version with the 
old long form total score was .95. 
An important aspect of the test is its degree of internal consistency. Do the 
items of this test form a consistent whole? Do they tend to measure the saine 
thing? Evidence on this point is yielded by the con;elation of each item with total 
score. Correlations of ea:ch item as a component of the verbal score with the total 
verbal score ranged from .15 to .74 with a median value of .43. Similar nonve:rball. 
couelations ranged from .17 to .72 with a median value of .44. These median co-
efficients suggest that the test does co:tnprise a reasonably consistent whole. Their 
range, however, indicates that the individual items are not meas.1ring the selfsame 
thllig but are covering somewhat differing facets or factors of mental ability. 
In addition to this statistical research· and prior to the actual use of the newly 
developed Short Form, pictorial items taken from the original edition of Otis Alpha. 
were redrawn, improving the shading of overly dark areas and, in a few instances, 
modernizing. 
California Short-Form 
Test of Mental Maturity 
DIRECTIONS FOR SCORING 
HAND SCORING THE TEST BOOKLETS 
The examiner may use the key or- mark an 
unused test booklet with the correct answers as an 
aid in scoring. It is advisable for the examiner to 
take the test without reference to the key since this 
procedure will acquaint hiiD: with the diagnostic 
values of the test. Instructions for scoring are: 
1. Each item is considered right or ·wrong. No 
partial credits are given for partial answers. 
2. Mark each correct item with a C. 
NORMS 
The original standardization of each level of 
the California Short-Form Test of Mental Maturity 
was based on 25,000 cases for which control data 
from other standardized tests were available. 
Since that time these norms have been checked 
against over 100,000 additional cases for many of 
which control data were available. Only a few 
minor adjustments had to be made as a result of 
these checks. 
In their final form the norms for the Cali-
fornia Short-Form Test of Mental Maturity, Pre-
,Primary, have been based on a controlled 
(stratified) sampling of over 125,000 cases which 
constituted a normal distribution of mental ability, 
typical age-grade relationships, and -other char-
acteristics as follows: 
1. The median I.Q. for Kindergarten and 
Grade 1 was 100. The standard deviation 
of I.Q.'s was 16 points. 
Seventy per cent of the pupils were 
making normal progress through the grades; 
about 20 per cent were retarded one-half 
year or more; and 10 per cent were ac-
celerated one-half year or more. 
About 85 per cent of the population was 
Caucasian and the remainder was Mexi-
can, Negro and other minority groups. 
AL AGE AND INTELLIGENGE 
PLACEMENT NORMS t'e,e nonns rep•e,.nt the average (median 
3. The score for each section is the number 
right. I 
4. Credit any clear method of indicating the 
correct answer. Consider the intention of the 
pupil, if it can be determined. If in doubt, 
consider the answer wrong. 
5. If two or more answers are given, count 
the item wrong, unless the pupil has 
attempted to erase or cross out the incorrect 
answer. 
test scores) of the standardization population 
described above. In using the mental age 
norms, the examiner simply locates the particular 
score which the pupil obtained in Total Mental 
Factors, Language Factors, or Non-Language 
Factors in the columns on page 16 of this manual 
and then notes the corresponding numbers in the 
Mental Age columns. Age and/or grade norms 
make possible the interpretation of the pupil's 
score by relating it to the average (median) .... 
mental ability of a large group. 
PERCENTILE NORMS 
Percentile norms provide a means for making 
comparisons between pupils in the same age 
groups. If a pupil obtains a percentile rank of 
25 it indicates that he surpasses 25% and is 
surpassed by 75% of the pupils of that group. 
In using the tables of percentile norms on pages 
14 and 15 for scores of various mental factors, 
the examiner first locates the table for the pupil's 
correct chronological age. Thus a pupil with a 
chronological age between 66 and 71 months who 
obtained a score of 8 on Spatial Relationships has 
obtained a peJ:centile rank of 70; a pupil of the 
same age who has made a score of between 35 
and 37 on Total Mental Factors has a percentile 
rank of 80. 
For convenience in interpretation, all scores 
are assigned the percentile ranks of the mid-
point of the range of percentile ranks in which 
they are lqcated. For example, a percentile rank 
of 70 is assigned to all ·scores which are located 
between percentile points 65.0 to 74.9. 
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99 
95 
90 
80 
8 8 
7 7 
6 6 
AGE 4-6 to 4-11 
(54 to 59 MONTHS) 
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~ (!) 
z., :s...: 
,0 
zl-
oU z~ 
8+ to+ 36+ 18+ 18+ 
7 9 3t-35 t6-17 16-17 
6 8 27-30 t4-t5 14-15 
5 7 24-26 13 12-13 
to+ 10+ 
9 9 
8 8 
AGE 5-0 to 5-5 
(60 to 65 MONTHS) 
9+ 11+ 4t+ 2t+ 20+ 
8 to 36-40 19-20 18-t9 
7 9 33-35 17-18 t6-t7 
6 30-32 t6 t5 
t2 
11 
to 
9 
(!) 
z 
...1-
<Z 
uo 
l;~· 
QIIJ 
...I CO: 
t2 
11 
tO 
9 
AGE 5-6 to 5-11 
(66 to 7t MONTHS) 
10 13 
9 12 42-46 22-23 2t-22 
8 11 38-4t 20-21 20 
7 tO 35-37 18-t9 t8-19 
I ......................... . ........................................................................................................................... ····························································································································· -······················································································-·································· 
70 4 6 21-23 11-12 11 7 7 8 27-29 t4-t5 13-14 8 8 6 9 32-34 t7 16-t7 
60 5 5 3 t8-20 9-10 9-tO 5 24-26 t3 12 29-3t t5-t6 14-t5 
50 4 4 5 t5-t7 8 8 6 6 4 7 21-23 11-t2 11 7 7 5 8 26-28 t4 t3 
40 2 13-14 7 7 5 5 6 t8-20 9-tO 9-tO 6 6 7 23-25 12-13 t2 
30 3 3 4 10-12 5-6 6 4 4 3 5 t5-t7 8 8 4 6 t9-22 t0-11 t0-11 
......... -----·-- ................................................................................................................................. _ ...................................................................................................................................................................................................................................................................... . 
2Q 2 2 3 7-9 4 4-5 3 3 2 4 t2-t4 7 7 5 5 3 5 t5-t8 8-9 8-9 
10 5-6 3 3 3 9-11 5-6 6 4 4 2 4 t2-t4 6-7 6-7 
5 2 3-4 2 2 2 2 2 6-8 3-4 4-5 3 3 3 9-11 4-5 5 
0-1 . 0-1 0-t 0 0-1 0-5 0-2 0-3 0-2 0-2 0-t 0-i 0-8 0-3 0-4 
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> z 
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.... 
...I j:: 
z 
.... 
~ 
.... 
.,_ 
95 
90 
80 
12 11 
11 
10 10 
AGE 6-0 to 6-5 
!72 to 77 MONTHS) 
11 46-49 24 23-24 13 12 
10 12 43-45 22-23 21-22 12 
9 40-42 20-21 20 11 
AGE 6-6 to 6-11 AGE 7-0 to 7-11 
(78 to 83 MONTHS) !84 to 95 MONTHS) 
14 14 14 56 28 28 
12 50-52 25-26 25 13 13 14 54-55 27 27 
11 13 47-49 24 23-24 13 52-53 26 26 
10 44-46 23 22 12 12 13 50-51 25 25 
I -······················· ......................................................................................................................................................................................................................................................... ··········-································-························································-···················· 
70 9 8 11 37-39 19 19 11 10 9 12 42-43 22 21 12 11 12 48-49 24 24 
GO 9 1 34-36 18 17-18 10 8 11 39-41 20-21 20 11 11 10 45-47 23 22-23 
50 8 10 31-~3 16-17 16 9 9 7 10 36-38 19 18-19 10 10 9 11 41-44 21-22 20-21 
40 7 8 9 28-30 15 14-15 9 32-35 17-18 16-17 8 10 37-40 19-20 18-19 
30 7 5 8 24-27 ta-t4 t2-r3 8 8 8 28-31 15-16 14-15 9 9 7 I 9 32-36 17-18 16-17 
20 6 6 4 1 20-23 11-12 10-11 7 7 5 7 24-27 13-14 12-13 8 8 6 8 27-31 15-16 14-15 
10 5 5 3 16-19 9-10 8-9 6 6 4 6 20-23 11-12 10-11 7 7 5 7 22-26 12-14 12-13 
5 4 4 2 4-5 11-15 6-8 6-7 5 4-5 2-3 4-5 13-19 7-10 7-9 6 5-6 4 5-6 17-21 9-11 9-11 
0-3 0-3 0-1 0-3 0-10 0-5 0-5 0-4 0-3 0-1 0-3 0-12 0-6 0-6 0-5 0-4 0-3 0-4 0-16 0-8 0-8 
MENTAL AGE AND INTELLIGENCE GRADE P·LACEMENT NORMS 
CALIFORNIA SHORT-FORM TEST OF MENTAL MATURITY 
PRE-PRIMARY- 150 S-FORM 
MENTAL AGE 
• Ml)nths Yr.-Mo. 
Total 
Mental 
Factors 
Non- lntell. 
Language Language Grade 
Factors Factors Place.* 
M.A. 
in 
Months 
30............ 2-6 ............ 1 ................ - ............ 1 ............ - ············ 30 
31 ............ 2-1 ............ - ................ - ............ - ............ - ............ 31 
32 ............ 2-8 ............ - ................ - ............ - ............ - ............ 32 
33 ............ 2-9 ............ 2 ................ - ............ -, ........... - ............ 33 
34 ............ 2-10 ... ,: ..... - ................ 1 ........... :-............ - ............ 34 
35 ............ 2-11 .......... - ................ - ............ - ............ - ............ 35 
36 ............ 3-0 ............ 3 ................ - ............ 2 ............ - ......•..•.. 36 
37 ............ 3-1.. .......... - ................ - ............ - ............ - ............ 37 
38 ........... , 3-2 ............ 4 ................ - ............ - ............ - ............ 38 
39 ............ 3-3 ............ - ................ 2 ............ - ............ - ............ 39 
40 ............ 3-4 ............ 5 ................ - ............ - ............ - ............ 40 
41. ........... 3-5 ............ - ................ - ............ 3 ............ ....:.. ............ ·41 
42 ............ 3-6 ............ 6 ................ - ............ - ............ - ............ 42 
43 ............ 3-7 ............ - ................ 3 ............ - ............ - ............ 43 
44 ............ 3-8 ............ 7 ................ - ............ - ............ - ···········• 44 
45 ............ 3-9 ............ - ................ - ............ 4 ............ - ············ 45 
46 ............ 3-10 .......... 8 ................ - ............ - ............ - ............ 46 
47 ............ 3-11. ......... - ................ 4 ............ - ............ - ............ 47 
48 ............ 4-0 ............ 9 ·····-········-············ 5 ............ - ............ 48 
49 ............ 4-1 ............ 10 ................ 5 ............ - ............ - .........•.. 49 
50 ............ 4-2. ........... 1 1.. ......•....... - ........•... - ............ - ············ 50 
51. ........... 4-3 ........... .12. ............... 6 ············ 6 ............ - ............ 51 
52. ........... 4-4 ............ 13 ................ - ............ - ............ - ············ 52 
53 ............ 4-5 ............ - ................ - ............ - ............ - ............ 53 
54 ............ 4-6 ............ 14 ................ 7 ············ 7 ............ - ............ 54 
55 ............ 4-7 .......•.... 15 ................ - ............ - ............ - ............ 55 
56 ............ 4-8 ........... .16 ................ 8 ............ 8 ............ - ............ 56 
57 ............ 4-9 ............ 17 ................ - ............ - ............ - ............ 57 
58 ............ 4-10 .......... - ................ 9 ............ - ............ - ............ 58 
59 ............ 4-11 .......... 18 ................ - ............ 9 ............ - ............ 59 
60 ............ 5-0 ............ 19 ...............• 10 ............ - ............ 0.0 ............ 60 
61 ............ 5-1 ........... 20 ...............• - ............ 10 ............ 0.1. ........... 61 
62 ............ 5-2 ............ 21 ................ 11 ............ - ............ 0.1 ............ 62 
63 ............ 5-3 ............ 22 ................ - ............ 11 ............ 0.2 ............ 63 
64 ............ 5-4 ........... 23 ................ 12 ............ - ............ 0.2. ........... 64 
65 ............ 5-5 ........... 24 ................ - ............ - ............ 0.3 ............ 65 
66 .. : ......... 5-6 ............ 25 ................ 13 ............ 12 ............ 0.4 ............ 66 
67 ............ 5-7 ........... 26 ................ - ............ - ............ 0.5 ............ 67 
68 ............ 5-8 ............ - ........... - .. - ............ 13 ............ 0.6 ............ 68 
69 ............ 5-9 ........... 27 ................ 14 ............ -~···········0.7 ............ 69 
70 ............ 5-10 ......... 28 ................ - ............ - ............ 0.8 ............ 70 
71.. .•••.••.•• 5-11 •.•.•••.•. 29 ................ 15 ............ 14 ............ 0.9 ............ 71 
MENTAL AGE 
Months Yr.-Mo. 
Total 
Mental 
Factors 
Non· lntell. · M. A. 
Language Language Grade In 
Factors Factors Place,* Months 
12 ............ 6-0 ............ 30 ................ - ............ 15 ............ 1.0 ............ 12 
73............ 6-1.. .......... 31-.............. 16 ............ - ............ 1.0............ 73 
74 ............ 6-2 ............ 32 ................ - ............ 16 ............ 1.1.. .......... 74 
75 ............ 6-3 ............ 33 ................ 17 ............ - ............ 1.2 ............ 75 
76 ............ 6-4 ............ 34 ................ - ............ 17 ............ 1.2 ............ 76 
77 ............ 6-5 ............ - ................ - ............ - ............ 1.3 ............ 77 
78 ............ 6-6 ............ 35 ................ 18 ............ - ............ 1.4 ............ 78 
79 ............ 6-7 ............ 36 ................ - ............ 18 ............ 1.5 ............ 79 
80 ............ 6-8 ............ - ................ - ............ - ............ 1.6 ............ 80 
81 ............ 6-9 ............ 37 ................ 19 ............ - ............ 1.6 ............ 81 
82............ 6-1 0 .......... 38 ................ - ............ 19 ............ 1. 7............ 82 
83 ............ 6-11 .......... 39 ................ - ............ - ............ 1.8 ............ 83 
84 ............ 7-0 ............ - ............... 20 ............ - ............ 1.8 ............ 84 
85 ............ 7-1 ............ 40 ................ - ............ - ............ 1.9 ............ 85 
86 ............ 7-2 ............ 41 ............... 21 ............ 20 ............ 2.0 ............ 86 
87 ............ 7-3 ............ 42 ................ - ............ - ............ 2.1 ............ 87 
88 ............ 1-4 ............ - ................ - ............ - ............ 2.2 ............ 88 
89 ............ 7-5 ............ 43 ................ 22 ............ 21 ........... 2.2 ............ 89 
90 ............ 7-6 ............ 44 ................ - ............ - ........... 2.3 ............ 90 
91 ............ 7-7 ............ - ................ - ............ - ............ 2.4 ............ 91 
92. ........... 7-8 ............ 45 ............... 23 ............ 22 ............ 2.5 ............ 92 
93 ............ 7-9-........ - ................ - ............ - ............ 2.6 ............ 93 
94 ............ 7 -10 .......... 46 ................ - ............ - ............ 2.6 ............ 94 
95 ............ 7 -11. ......... - ...... -"' ....... - ............ 23 ............ 2.7 ............ 95 
96 ............ 8-0 ............ 47 ....... _ .... 24 ............ - ........... 2.8 ............ 96 
97 ............ 8-1 ............ 48 ................ - ............ - ............ 2.8 ............ 97 
98 ............ 8-2. ........... 49 ................ - ............ 24 ............ 2.9 ............ 98 
99 ............ 8-3 ............ - .............. .25 ............ - ............ 3.0 ............ 99 
100 ............ 8-4 ............ 50 ................ - ............ - ............ 3.1 ............ 100 
101 ............ 8-5 ............ - ................ - ............ - ............ 3.2 ............ 101 
102 ............ 8-6 ............ 51 ................ - ............ 25 ............ 3.2 ............ 102 
103 ............ 8-7 ............ - ............... 26 ............ - ............ 3.3 ............ 103 
104 ............ 8-8 ............ 52 ................ - ............ - ............ 3.4 ............ 104 
105 ............ 8-9 ............ - ................ - ............ - ............ 3.5 ............ 105 
106 ............ 8-10 .......... 53 ............... 27 ............ 26 ............ 3.6 ............ 106 
107 ............ 8-11 .......... - ................ - ............ - ............ 3.7 ............ 107 
108.::. .......... 9-0 ............ 54 ................ - ............ - ............ 3.7 ............ 108 
110 ............ 9-2. ........... - ................ - ............ 27 ............ 3.9 ............ 110. 
114 ............ 9-6 ............ 55 ............... 28 ............ - ............ 4.2 ............ 114 
120+ ........ 10-0 + ...... 56 ................. - ............ 28 ............ 4.8 ............ 120 -
• Intelligence Grade Placements established from median mental ages of respective actual grade placements. 
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